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RCA Victor Company, Inc. 
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INTRODUCTION 


The Instruction Books and Service Notes contained herein 
are for the radio receiver and phonograph combination 
models sold by the RCA Victor Co., Inc., during the year 
1934. This information has been compiled for RCA Victor 
Distributors and Dealers for use by their personnel in conjunc- 
tion with the servicing and replacing of parts in the instruments 
listed. 


Proper operation of any radio receiver is dependent upon 
correct service methods and replacement of defective parts. 
We earnestly recommend that you follow the instructions 
given, use the equipment recommended and replace defective 
parts with genuine RCA Victor Factory Tested Replacement 
Parts. Your Distributor will be glad to obtain any part or 
service equipment mentioned in this book and give you 


every possible assistance in the performance of your work. 


CONTENTS 


The Booklets and Data Sheets Listed are Con- 
tained in this Volume in the Order Indicated 


RCA Laboratory Equipment - 


RCA Standard Signal Generator 
Type TMY-18-D Bea 


RCA Universal Curve Recorder 
Type TMV-36-B 2 s 


RCA Beat Frequency Cogito 
Type TMV-52-E 


RCA Field Intensity Meter 
Type TMV-75-B 


RCA Regulated S.P.U. Type TMV-118-B 
RCA Tools and Accessories” - : : 


RCA Full Range Test Oscillator 
Type TMV-97-B Sate BEN 


RCA Output Indicator Type TMV-121-A - 


RCA Auto Radio Accessories - 
RCA Replacement Transformers - — - 
RCA Phonograph Modernization Kits 
RCA Phonograph Oscillator - -~ - 


RCA Victor Bound Volume Service Notes - 


RCA Cabinet Refinishing Kit 
RCA Radiotron Data Sheets - 
Pictures of Models Not Illustrated 
Cross-Index to Brand Receivers 
RCA Victor Model R-91-B 

RCA Victor Model R-92 

RCA Victor Model R-93 

RCA Victor Model 102 - 

RCA Victor Model M-105 

RCA Victor Model M-107 

RCA Victor Model 112-A 

RCA Victor Model M-116 

RCA Victor Models 118 and 211 - 


RCA Victor Model M-123 
RCA Victor Model 124 - 
RCA Victor Model 126-B 
RCA Victor Model 127 - 


RCA Victor Model] 221 - 
RCA Victor Model 223 - 
RCA Victor Model 261 - 
RCA Victor Model 262 - 
RCA Victor Model 281 - 
RCA Victor Model 301 - 
RCA Victor Model 320 - 
RCA Victor Model 321 - 
RCA Victor Model 322 

RCA Victor Model 327 - 


RCA Victor Model 341 - 
RCA Victor Model 380 - 
RCA Victor Model 380-HR 
RCA Victor Model 381 - 


Receiver (AVR-5A) 


Instructions 2 


RCA Full Range Test Oscillator 
Type TMV-97-B Instructions - 


RCA World Wide Antenna instaletion 


RCA Victor Models 128 and 224 - 
RCA Victor Models 135-B and 235-B 


RCA Victor Models 140, 141, 141-E and 240 
(with external J. F. transformers) = 


RCA Victor Models 143 and 242 - 


RCA Victor Models 340 and 340-E 


(with external I. F. transformers) 


Nine-Tube General Purpose All-Wave 


You are interested in servicing every kind of radio apparatus; RCA makes 


_all kinds of radio apparatus and is interested in having it properly serviced. 
— You are interested in the stabilization of the radio service business. So 
is RCA. Everything that benefits radio in any of its branches benefits RCA. 
——Between you and RCA there is a natural partnership. You can depend 
on RCA to see things from your point of view __You can depend on RCA, 
as your partner, to support you in anything that benefits the radio service 
business in particular and the radio industry and the public in general. . 
—You can depend on RCA to produce accurate Test Instruments 
designed for your needs and priced for your pocketbook... You can 
depend on RCA for Replacement Parts for RCA Victor sets that are 
built with the same precision as the original parts.._You can de- 
pend on RCA to furnish you with complete technical information 
on its products.._You can depend on the RCA trademark making it 


easier for you to obtain customers and easier to keep them satisfied. 


TEAM UP WITH RCA. .SEE YOUR RCA PARTS DISTRIBUTOR FOR 
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RCA PARTS 


RCA VICTOR COMPANY, INC. 


DIVISION 


CAMDEN, NEW JERSEY 


Why RCA Victor Instruments Are Easily Serviced 


The Model Shop 


F VITAL interest to every RCA Victor 

Dealer and Service Engineer is the RCA 

Victor Model Shop. It is pictorially presented 
here for the first time. 

There are two primary functions of the Model 
Shop. Here every new RCA Victor receiver, 
every new test instrument is born. Drawings for 
new merchandise come from the Engineering 
Staff and, after careful study, the first 100 units 
are turned out by hand. If there is anything in 
the blue printed specifications that proves im- 
practical under actual shop conditions, it is 
quickly disclosed and the Engineering Staff is 
called for consultation and necessary change. 

But the actual construction of new circuits, 
new or improved use of tubes, new merchan- 
dise, is only the beginning of the activities of 
the Model Shop. When the hand-made sets are 
completed, they are housed in dull, drab-look- 
ing cabinets having the exact acoustical proper- 
ties of the cabinets designed for the receivers 
—‘‘Greys,”’ they are called—and are shipped to 
all points of the compass, to every section of the 
United States, but only to RCA Victor Field En- 


gineers. These men put the new receivers 
through their paces in every conceivable way. 

In the very shadow of the most powerful 
broadcasting stations, all new receivers are given 
the acid test for performance. On the burning 


plains of Texas, they must perform with the 


same fidelity of tone that charac- 
terizes their performance in the 
highest points of the Rockies. 
Each RCA Victor Field Engineer 
virtually lives with the new in- 
strument while it is in his posses- 
sion, and finally returns it with 
his report and recommendations. 
Again the Model Shop tests the 
returned receivers; gives careful 
consideration to every recom- 
mended change. Then when the 
Engineers are satisfied that the 
receiver is the finest that can be 
produced, blueprints and hand- 
made, field-tested sets are turned 
over to the production depart- 
ment, and a new RCA Victor is 
on its way to hundreds of thou- 
sands of homes. 

Practically every operation in 
the manufacture of a radio set is 
performed in the Model Shop, 
and all of them by hand. Semi- 
automatic machinery is used in 
coil-winding, braiding, etc., but 
for the most part, every opera- 
tion is a hand operation. And yet 
the Model Shop occupies only a 
small section of one floor in one 
of the many RCA Victor build- 
ings. 

The construction of new re- 
ceivers from blueprints is but 
one of the two major functions 
of the Model Shop. Indeed, it is 
the primary function. But no 
less important to the RCA Dealer 
and Service Engineer is the fact 
that in this shop the work of the 
Service Engineer is constantly 
being simplified. Behind all this 
there is but one objective—to 
make the work of the Service 
Engineer less complicated, to 
make it easier for the Engineer 
to make repairs and _ replace- 
ments on RCA Victor sets. 

Here our own staff of Field 


Engineers comes frequently, and 
from every quarter of the globe. 
With them, they bring the ideas 
they have personally developed 
while making field tests of the 
Grey-housed models. And with 
these ideas they go to work. 
Every facility of the shop is at 
their command. The Engineer- 
ing Laboratory, with its costly, 
modern, scientific equipment, is 
open to the visiting Field Engi- 
neer. A work bench is assigned, 
tools are provided and here the 
RCA Field Engineer proceeds to 
build into the set personally the 
changes that he believes will 
prove most helpful to the army 
of Service Engineers. But that 
does not mean always that the 
recommended changes will be 
made. It develops sometimes 
that what might be gained by 
such changes is more than lost 
in other ways. But conferences 
of engineers and countless tests 
demonstrate the practicability of 
any suggested plan. Every sug- 
gested change or improvement 
is given careful consideration. 
That improvements are  con- 
stantly being made is attested by 
photographs on the following 
page, which illustrate the ease 
with which all parts of the typi- 
cal RCA Victor chassis may be 
reached by the Service Engineer, 
as compared with the intricate 
job of getting at the older models. 


KEY TO ADJACENT VIEWS 


Upper Left: Aligning Gang Tuning 
Capacitators 

Center Left: General View of Electri- 
eal Laboratory 

Bottom Left: impregnating R F Coil 
Assemblies 

Upper Right: Model Shop. Main Pro- 
duction Line 

Center Right: Shielding a Braided 
Cable 

Bottom Right: Grey Cabinets, housing 
hand-made chassis for field tests 


These pictures show how the RCA Model Shop 


simplifies the Radio Service Engineer's problems 


Chassis Model 331 of 1934, built in layers Chassis Model 143 of 1935, all parts accessible 


Year after year RCA Victor simplifies 
and makes easier the sale and servicing 


of RCA Victor instrumenis, attachments 


and paris... Dale the Model Shop is 


striving to make easier and more profil- 


able the work of the Service Engineer. 


RCA Victor 
LABORATORY APPARATUS 


In conjunction with the design and manufacture of Radio Receivers, 
RCA Victor Engineers have felt the need for certain types of Laboratory 
Apparatus not generally available. This equipment may take the form of 


entirely new apparatus or it may be refinements to existing equipment. 


The following pages describe several pieces of apparatus which are used 
by the Engineering Organization of the RCA Victor Company and which 
are available for separate sale. In the manufacture of this equipment, the 
Engineers responsible for its design have had but one consideration to be met 
in its design. That consideration is to produce the very highest quality in 


respect to both electrical and mechanical design. 


The following items are typical of the equipment manufactured under 
these considerations. We solicit your inquiries pertaining to them or to 


any other apparatus of special design and manufacture. 


RCA PARTS DIVISION 


RCA Victor Company, Inc. 


CAMDEN,N.J., U.S.A. 


WHERE RCA LABORATORY EQUIPMENT IS 
DESIGNED AND USED 


RCA STANDARD SIGNAL 
GENERATOR 


TYPE TMV-18-D 


FEATURES 


WIDE FREQUENCY RANGE 
CONVENIENT OPERATION 

LARGE SCALE PRECISION METER 
MINIMUM STRAY FIELD 

MINIMUM FREQUENCY MODULATION 


IMPROVED PRECISION DIAL 


Standard coils from 100 ke to 10,000 kc 
Extra coils for 25 ke to 25,000 kc. 


Coils Plug in from Panel Front. 
Simplified Controls. 


Knife Edge Pointer and Mirror. 


Double Shielding and Heavy Aluminum 
Castings. 


Special Compensated Circuit. 


Scale with 3750 Divisions. Capacitor with 
270° rotation. Worm Driven Vernier. 


ELECTRICAL DESIGN 


The standard signal generator Type TMV-18-D 
is an instrument for obtaining accurate quantitative 
data for the rating of radio receivers on a basis of 
performance standards. lt permits all the standardized 
tests for broadcast receivers, and, in addition, 
permits tests and measurements of superheterodynes, 
intermediate frequencies and also in the major 


portion of the present high frequency band. 


The voltage range is sufficient to meet all require- 
ments of over-all receiver characteristics and, 
also, stage-by-stage radio amplifier and detector 
characteristics and other high frequency measure- 


ments. 


The generator consists essentially of a 400 cycle 
modulating oscillator, a modulation meter, a radio 
frequency oscillator, a thermocouple meter for 
reading the attenuator input voltage, and a resistance 


network attenuator. 


The instrument employs a tuned plate type 
radio frequency oscillator using an impedance 
stabilized circuit which gives substantially constant 
output over the entire frequency range. The output 
of the oscillator is controlled from the front of the 
panel. This control is a carefully selected r-f 
pad network of such design that a constant load is 
maintained on the oscillator for all values of output. 
The frequency range of 100 kc to 10,000 ke is 
covered by means of a variable capacitor and six 
plug-in coils (additional coils are available as 
accessory equipment to extend the frequency 
range down to 25 kc and up to 25,000 kc). The 
capacitor has a split stator so arranged that the 
capacitance for tuning the low frequency coils is 
approximately three times greater than that used 
All switching is 
accomplished automatically by changing coils, 


for tuning the high frequency. 


eliminating panel switches and dead-end defects 
in the. coils. The capacitor is driven by a single 
precision dial. 


A self contained vacuum tube oscillator fur- 
nished a modulating voltage at a frequency of 400 
cycles. Terminals are provided so that an external 
modulating voltage may be used for modulating 
at frequencies from 30 to 7,000 cycles, if desired. 
A switch with knob on the front of the panels 
provides for changing from internal to external 
modulation. The modulation meter is so designed 
that variations in the battery voltage do not in- 
troduce any error into the readings obtained with 


this meter. 


A thermocouple meter with a long horizontal 
scale, mirror, and knife-edged pointer is provided 
for the reading of the r-f input voltage to the 
attenuator. The measurement of the r-f attenuator 
input voltage rather than current, eliminates errors 
due to reactive components of current in shunt 
with the attenuator and errors due to any small 
inductances in the attenuator network, which are 
particularly objectionable at the higher frequencies. 
The meter design and calibration contribute greatly 
to the ease and accuracy of reading. The meter 


scale is marked directly in microvolts from 0.25 


rey (0). 


A tapped resistance network is used for at- 
tenuating the voltage output of the oscillator to 
the desired level. The attenuator control is marked 
in steps with multiplication factors for the output 
voltmeter. The steps are 0; 1; 3; 10; 30; 100; 300; 
1000; 3000; 10,000; 30,000; 100,000 and 
400,000. 
multiplying the output voltmeter reading by the 


The output is obtained by simply 


attenuator multiplying factor. The attenuator 
steps facilitate the taking of band width selectivity 
measurements are 10, 100, 1000, and 10,000 
Change of the at- 
tenuator dial position does not shift the frequency 


times the input at resonance. 


of the oscillator. 


PERFORMANCE 


R-F VOLTAGE OUTPUT 


The output is continuously variable from 0.25 microvolts 
to 2 volts at any carrier frequency. The r-f output voltage 
varies less than 12 percent with change of the frequency 
over the range of any coil. 


MODULATION CHARACTERISTICS 


The internal 400 cycle oscillator is capable of modulating 
the output up to 80 percent in 10 percent steps. The in- 
strument employs a self-calibrating modulation meter accurate 
to within 10 percent at any carrier frequency. With the 
modulation meter held at a constant setting, the percentage 
modulation of the r-f output will not vary more than 5 
percent over the range of 30 to 7000 cycles for carrier 
frequencies above 215 kc. Far carrier frequencies from 
150 to 215 kc this variation is not over 10 percent and 
from 90 to 150 kc, not over 10 percent for audio frequencies 
from 30 to 5000 cycles. 


OUTPUT SYSTEM 


The resistor attenuator is a specially designed combina- 
tion series and ladder network and is accurate to within 
2.5 percent between 100 ke and 1,650 ke and to within 
10 percent between 1,650 and 10,000 ke. The precision 
thermo-voltmeter used to measure the input to the attenuator 
is accurate to within 0.5 percent at 20° C. Errors due to 
temperature variations from this value are approximately 
0.25 percent per degree Centigrade. 


FREQUENCY MODULATION 


The shift of the carrier frequency, for oscillator plate 
voltage changes equivalent to 50 percent modulation is not 


greater than 200 cycles total shift for carrier frequencies 
below 5,100 kc. For higher frequencies up to 10,000 kc 
the shift will not be greater than 0.03 percent of the carrier 
frequency plus 500 cycles times the percentage modulation. 


HARMONIC CONTENT 


The harmonic content of the 400 cycle internal oscillator 
is less than 5 percent. Tests made in the range of 215 to 
750 kc. show a total r-f harmonic content of less than 
2.5 percent 


FREQUENCY CALIBRATION 


The accuracy of the frequency calibration is plus or minus 
0.5 percent. The condenser can be set to an accuracy of 
0.05 percent. Calibration curves together with calibration 
data for expanding the curves to any desired degree are 
furnished with each individual equipment. 


LEAKAGE 


Grounds, filters and shields are arranged to reduce stray 
r-f voltages to a minimum. Battery leads, meters and 
controls are so filtered, shielded and insulated that no ap- 
preciable r-f voltage can be picked up by actually touching 
the control frames and binding posts (except output binding 
posts) with the antenna lead of a sensitive receiver. The 
plug-in coils are designed to reduce stray fields to a minimum 
and in addition are enclosed in individual cans. Potential 
differences between any external grounded point, meters 
or controls, are less than 0.1 microvolt. The stray field is not 
sufficient to affect the accuracy of measurements within the 
range of the instrument. 


MECHANICAL DESIGN 


The complete signal generator is contained in a 
rugged aluminum case and is provided with a neatly 
engraved panel. The case is approximately 21” 
long, 12” high and 9” deep. The signal generator, 
exclusive of batteries, weighs approximately 40 
pounds. The finish of the cabinet and panel ex- 


terior is baked black crystalline varnish. 


The internal shields, including the attenuator 
case, are heavy aluminum castings. This type of 
shielding eliminates voltage in the attenuator due 
to ground currents and thereby insures greater 
attenuator accuracy, especially at the high 
frequencies. 


The various manual controls operate smoothly. 


The frequency control dial has a 50 to 1 worm gear 


reducing mechanism with spring pressed gears 


having 3750 divisions for a full 270 degree rotation. 


All controls are marked with words or phrases 
descriptive of their functions. A clockwise rotation 


of the controls increases their effect. 


The equipment is furnished with a substantial 
carrying case of wood to protect the signal generator 
and its coil systems from mechanical injury during 
transportation. The case is carefully padded with 
felt and is provided with spring clips on the inside 
of the lid to hold the five spare coils while not in 
use. The overall dimensions are approximately 
2358 inches long by 11% inches wide by 18% 
inches high. 


TUBES SUPPLIED WITH GENERATOR 


Modulating Oscillator - - 
Modulation Meter - -~ - 
R-F Oscillator - = « 2 


One UX-112A 
One RCA-230 
One RCA-56 


Batteries Required 
One 135 Volt Plate Battery Tapped at 90 Volts 
One 6 Volt Filament Battery 


RCA PARTS DIVISION 


RCA Victor Company, Inc. 
Camden, N. J. 


RCA UNIVERSAL CURVE RECORDER 
Type TMV-36B 


In the laboratories of Radio and Sound Equipment Manufacturers—I echnical Schools and Universities—Consulting 
Engineers and Experimenters—there is very often required some form of Curve Recorder which will enable the 


engineer to obtain, rapidly, an accurate record of his measurements in the form of a permanent graph or curve. 


Figure 1 


While some engineers still continue to record measurements in tabulated form, or from such tabulations obtain 
an approximate curve, accurate only at the points taken,—the majority have come to realize the economy and 
advantages of a Curve Recorder and have therefore adapted this instrument to a variety of equipment in order to 
solve the many development and manufacturing problems which daily confront them. 


For several years the RCA Victor Company has designed and built various types of curve recorders for 
use in the laboratories and factories. The result of this experience has led to the development and design of a 
universal instrument which has been used by our engineers for the past two years and is designated the TMV-36B. 


Figure 2—Use of Curve Recorder for Making Complete Sound Pressure Measurements 


Sig. 1 


DESCRIPTION 


This instrument, as shown in the photograph, consists essentially of a graph-sheet table, or a platen, supported on 
three rollers, arranged to slide smoothly and silently along a horizontal track beneath a manually operated pen. 
Attached to this chart holder is a universal motor-driven mechanism arranged in such a manner that the speed and 
distance of travel may be continuously and uniformly varied. The chart holder is provided with suitable clamps 
and pilot lights so that any curve paper with linear, semi-logarithmic or logarithmic scale can be attached and 
lined up in either of two positions correctly. By changing the position of a lever attached to the table, the 


maximum table travel may be varied from six to ten inches. 


A Universal Gear Box is also provided so that the graph-sheet table may be 
adjusted easily to travel the entire length of the graph paper for either 180° or 
970° rotation of the drive shaft on the external measuring equipment. This feature 
permits the Curve Recorder to be used with practically any type oscillator, signal 
generator or laboratory instrument. The Universal Gear Box is provided with three 


shafts and a flexible coupling unit to afford ratios of 1 to 1, 10 to 1 or 60 to 1. 


A metal shelf, located in the front right-hand corner of the base, provides mounting for the response meter 
employed. The hold-down clamps are adjustable to permit the use of various meters* as desired, of sizes between 
the smaller Weston Type 322 and the larger General Electric Type DP2. The movable pointer of the meter- 
follower mechanism is located directly above the meter scale and is hand-operated by means of a lever extending 
from beneath the shelf. A pilot lamp and a triangular insert are contained in the movable pointer to cast a shadow 
index marker upon the meter scale, and so avoid parallax errors in following the needle. The movable pointer 
support lever is of adjustable length to compensate for the radius variations encountered between the scales of 
different meters. The pen is mounted upon a slider traveling in a ball-bearing track, its travel being continuously 


adjustable between the limits of 4 and 10 inches for full meter deflection. 


The motor is provided with a speed control and a reversing switch for drawing curves at various speeds and 
for rapid re-setting of the graph-sheet table. As supplied, the motor is designed for A.C. operation, 105-125 
volts, 60 cycles. At maximum rated voltage the power consumption is approximately 32 watts. Since the 
driving motor is of the universal type, however, the Recorder may be operated equally well on a D.C. line of 
equivalent voltage. When operated from a D.C. line, however, it is necessary to excite the pilot lamps through 
a suitable series resistor direct from the power source and disconnect the standard filament transformer which 


is provided. 


* Meter not supplied. 


Applications of the Curve Recorder 
to Loudspeaker Measurements 


Figure 2 shows the Universal Curve Recorder as used with other standard RCA Victor instruments, for 
taking the characteristics of loudspeakers. The Curve Recorder is coupled to the TMV-52-E Beat Frequency 
Oscillator which is fed into the Type AA-4194-B amplifier and both instruments are compensated so that 
the total overall response of the two units is linear to within plus or minus 0.5 db over the frequency ane 
of 30 cycles to 10,000 cycles. The power applied to the input of the device under test is therefore 
substantially constant, so that a measurement of the non-linearity of the device under test is possible. The loud- 
speaker is then placed a given distance from the 44-A velocity microphone* which picks up the sound waves 
and amplifies them through the 41-B Pre-Amplifier and 40-C High Gain Amplifier, across which is connected 
the TMV-119-A linear rectifier VT Volt Meter. The overall response from the microphone up to and including 
the Volt Meter over the frequency range of 30 to 10,000 cycles is linear within plus or minus 2 db, and the 
gain control may be adjusted in steps of 2 db so as to make possible a sound pressure range from 1 millibar to 


400 bars. Once the equipment is set up, loudspeaker curves can be obtained in as short a time as three minutes. 


The Curve Recorder may also be used with the TMV-18-D Signal Generator 
to measure the overall fidelity of a radio receiver by connecting the output of the 
4194-B amplifier (See Fig. 4) to the input of a TMV-18-D Signal Generator, which 
is then modulated over the frequency range of 30 to 10,000 cycles. The output 
of the TMV-18-D is connected to the input of the receiver under test, and the 
meter of the Curve Recorder connected to a suitable vacuum tube Volt Meter in 


parallel to a resistance which is equivalent to the speaker voice coil impedance. 


It is further possible to modify this arrangement somewhat so as to measure the overall fidelity from radio 
frequency input to sound pressure output. In making this measurement, the radio receiver and TMV-18-D Signal 


Generator are connected between the 4194-B amplifier and the loudspeaker. 


This recorder may also be used to plot the variation of resistance with angular rotation of—rheostats, 
potentiometers, volume controls, etc. When used with the RCA Victor Signal Generator, type TMV-18-D, 
performance curves of intermediate frequency transformers and amplifiers may be obtained. When used with 
the RCA Victor Beat Frequency Oscillator, type TMV-59-E, curves of audio frequency filters and networks 
may be plotted. 


*Nass Controlled Electrodynamic Microphones, The Ribbon Microphone,” by Harry F. Olson, Journal Acoustical Society of 
America, No. 1, P. 56, Vol. Ill. 


“The Ribbon Microphone,” Journal of the Society of Motion Picture Engineers, Vol. XVI, No. 6, 1931, P. 695. 
“On the Collection of Sound in Reverberant Rooms with Special Reference to the Application of the Ribbon Microphone,” Vol. 21, 
No. 5, 1933, P. 655, Proceedings |.R.E. 


“Use of Pressure Gradient Microphones for Acoustical Measurements,” by Irving Wolf and Frank Massa, Journal of the Acoustical 
Society of America, Jan. 1933, Vol. IV, No. 3. 
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The Decibel 


The decibel (db) 1/10 of the “bel” is a logarithmic unit which may be properly used to express power ratios 
and power levels only. It is the exact equivalent of the term ‘Transmission Unit” (TU) which is now obsolete, - 
and is most usetul for expressing the relation of the power output to the power input of devices in a communication 


system, since the overall power gain of the system may be readily obtained by adding algebraically the db gain 


a  ————_ 
ae anata 


of the individual devices comprising the entire network or system. When the power output is greater than the 
power input, the device acts as a repeater or amplifier and there results a transmission gain. When the power 


output is less than the power input, the device acts as an attenuator and there results a transmission loss. 


The number of decibels (N db) by which two amounts of power differ may be expressed as follows: 


0 
N db=10L ogi — where Po=power output and Pi=power input. If voltage instead of power is used, then 


Pj 
Eo Zi Coss. © 
N db = 20 Logio — + 10 Logio— + 10 Logio ——— 
i ie Zo Cos, ‘S) 
For current instead of voltage 
lo Zo Coss G 
N db =20 Logis — + 10, Login — + 10 Logi = 


Where lo, Eo, Zo, Coso =the output, current, voltage, impedance and power factor respectively and li, Ei, 


Zi, Cos; @=the input current, voltage, impedance, and power factor respectively. 


In order to save considerable time in solving the equations the chart shown herewith has been prepared. 


Instructions for Using the Decibel Chart 


Assume the power output of a device is twice the power input. The power output being greater than the power 
input, the quantity 2 is located on the left of the chart, on the “Gain Ratio’ Scale. Where the horizontal 2 line 
joins the diagonal line, the gain in dbs is located at the top of the chart opposite the column marked “W.” In 
this example the gain is found to be 3 db. If the ratio were 20 instead of 2, then 10 db would be added, making 
a total of 13 db. If the power output were less than the input, the ratio would be found on the scale marked 
“Loss Ratio’ and the number of dbs (negative) would be located at the bottom of the chart as indicated on the 
“DECIBELS LOSS” scale opposite the column marked ““W.” For example, a loss ratio of 0.50 corresponds to 
a loss of 3 dos. A loss ratio of .050 would correspond to a loss of 13 dbs. 


When voltage or current is used instead of power, the chart is used in a similar manner with the exception 
that the scales marked “‘E or |” are used instead of the scale “WW.” In this case, when the gain or loss ratio is 
outside the range of the chart, it is necessary to add 20 db for each power of 10 for power gains, and add minus 
90 db for each negative power of 10 for power loss. In using the final complete formula, the number of decibels 
should first be determined for the voltage or current ratio, then the correction for the impedance mismatch 
determined from the chart by assuming the impedance ratio to be a power ratio. If a correction is still required for 


power factor, this can also be obtained from the chart by assuming the power factor ratio to be a power ratio. 


NOTE: As the ear is a non-linear device the minimum change in intensity perceptible by the average human ear is not a constant, 
three (3) db as is generally stated, but varies from one-half (.50) db to eight (8) db depending on the intensity, the frequency and 
the waveform of the sound. | {the sound is very loud, eighty (80) db above threshold, then the ear is approximately uniformly sensitive 
to a change in intensity as small as one-half (.50) db over the entire frequency range of 30 cycles to 10,000 cycles. However, if 
the sound is of very low intensity, five (5) db above threshold, then the ear is only sensitive to a minimum change of eight (8) db at 
low frequencies, three (3) db at medium frequencies and eight (8) db at high frequencies. 
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Complete Sound Pressure Measuring Equipment TMV-120A 


RCA VICTOR COMPANY, INC. 
CAMDEN, N. J. 


Velocity Microphone 


Program Amplifier 
Linear Voltmeter 
Beat Frequency Oscillator Type TMV-592-E 
Universal Curve Recorder Type TMV-36-B 
Type TMV-118-A 
Type AA-4194-B 


Regulated SPU 
Class A Amplifier 


TMV-IZDA 
SOUND PRESSURE 


MEASURING EQUIPMENT 


comprises the following instruments 


Type 44-A 
Type 41-B 
Type 40-C 
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CHART OF FREQUENCY OR IMPEDANCE 
VS. 


INDUCTANCE AND CAPACITY 


The Chart shown below provides a quick method of determining 
several unknown factors when one or more are known. The Chart covers 
a very wide range, namely, from 10 micro-henries to 100 henries induct- 
ance, 10 cycles to 50.000 kilocycles, 1 ohm to 10 megohms and 1 micro- 
microfarad to 10 microfarads. If, for example, one wishes to know the 
capacitance to use with a 10 henry inductor to have it resonate at 50 
cycles, it can be readily seen that it would be a 1 mfd. capacitor. This is 
determined by finding the intersection of the vertical line representing 
10 henries and the oblique line representing 50 cycles. The intersection 
occurs at the horizontal line representing 1 mfd. The other oblique line 
at this intersection represents the impedance at this frequency. ‘This is 
approximately 3000 ohms. 
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RCA 
BEAT FREQUENCY OSCILLATOR 
| Type TMV-52-E 
RANGE 20 TO 17,000 CYCLES 


MARKED STABILITY aeouce’reaction To A MINIMUM 
WIDE FREQUENCY RANGE so'cyctes't6 17,000 cveres 
CONSTANT OUTPUT over tntive Frequency RANG 
GOOD WAVE-SHAPE fixemonic content to Less THAN 2 
HIGH OUTPUT LEVEL toncSureur so muenwatts Cs D8) 
CALIBRATION ADJUSTMENT atiekaccurate absustMent 
UNIVERSAL DESIGN 850° st0"Ano 5.000 OHM IMPEDANCE’ 


THE TYPE’ IMV2522E  @SCilieA er 


DESIGN THAT DEMANDS ATTENTION — PERFORMANCE THAT PROVES SUPERIORITY 


THE RACK MOUNTING MODEL IN THE MASTER 
CONTROL ROOM OF THE AMALGAMATED 
BROADCASTING SYSTEM’S NEW YORK STUDIOS 
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Most beat frequency oscillators have had a certain sameness. 
The Type TMV-52-E Oscillator is wholly different. At every 
point it has either entirely new features, or such features as have 
been available before only in much more expensive equipments. 
It is much like earlier beat frequency oscillators in that the audio 
frequency is obtained by beating two radio frequency oscillators, 
rectified by a detector, and amplified before being fed to the out- 
put. It is very different in the manner of accomplishing each step. 


Type RCA-840 Radiotrons are employed as radio frequency 
oscillators. They are connected in electron-coupled circuits of the 
tuned plate type. The two oscillators are made as nearly sym- 
metrical as possible in order to reduce temperature effect to a 
minimum. The fixed frequency oscillator is coupled to the de- 
tector through a sharply tuned intermediate-frequency trans- 
former, while the voltage from the variable frequency oscillator is 
fed through a broadly tuned resistance-capacitance circuit. This 
arrangement tends to eliminate harmonics and aids in preventing 
coupling between the oscillators. Special band-pass filters and a 
mixing circuit designed to obtain the proper voltage ratio between 
the fixed and variable frequency oscillators insure a nearly pure 
sine wave in the output of the detector. The output of the detec- 
tor, which is a Type RCA-30 Radiotron, is amplified by a 
resistance-coupled stage employing a Type UX-112-A Radiotron. 
The volume control is placed in the grid circuit of this amplifier. The 
amplifier feeds an output transformer having secondary taps to match 
250, 500 or 5,000 ohms and a center-tap for balance to ground. 


A reed frequency meter provides for calibration adjustments. 
The reed is resonant at a low frequency marked ‘'C”’ on the scale. 
Adjustment is made by setting the frequency control at this point 
and tuning the compensating condenser for maximum deflection 
of the reed. 


FREQUENCY RANGE—The frequency control is calibrated 
from 20 cycles to 17,000 cycles—the oscillator, however, will 
produce a beat note as low as one cycle without locking in step. 


FREQUENCY CALIBRATION—Each Type TMV-52-E Oscil- 
lator is individually calibrated against the frequency standards of 
the RCA Victor Company. Sixty points are calibrated ona scale 
which extends over more than 15” of a dial 614” in diameter. 
When the adjustment has been checked against the reed indicator, 
this calibration may berelied upon to within 2% overthe entirerange. 


FREQUENCY STABILITY—The oscillators employed are 
probably the most stable designed to date and they have been 
made as nearly identical as possible to minimize temperature 
effect. During ordinary periods of use, the output frequency will 
not vary more than a few cycles. The drift can, of course, be 
corrected for at any time by means of the calibration adjustment 
and reed indicator. 


OUTPUT LEVEL—tThe open-circuit output is 25 volts. The 
load output is approximately 40 milliwatts. This is equivalent to 
a +5 db. level as compared to a zero level of 12.5 milliwatts— 
or a +8.25 db. level as compared to a zero level of 6 milliwatts. 
The output voltage is constant to within 1 db.—over the entire 
frequency range. 


OUTPUT WAVE-SHAPE—As shipped, and with no further 
adjustment, the total harmonic content of this oscillator under 
load is less than 5% over the entire range. However, by adjusting 
for the tubes used—as detailed in the accompanying instructions 


—this harmonic content may be reduced to less than 2% above 
100 cycles. 


OUTPUT IMPEDANCES—A balanced transformer for output 
coupling is incorporated in this oscillator. Taps on this transformer 
provide for matching 250, 500 or 5,000 ohm line or input im- 
pedances. The oscillator may be used with — A or +A grounded 
speech systems. 


AN OSCILLATOR PARTICULARLY 
ADAPTED FOR BROADCAST USE 


An audio oscillator is one of the most important pieces of 
test equipment in a modern broadcast station. It is invaluable in 
determining the frequency response characteristics of amplifiers, 
volume indicators, studio lines and even of the transmitter itself— 
in measuring the loss in attenuator networks, station circuits, 
remote lines, etc. The Type TMV-52-E is probably the first 
really fine oscillator designed particularly to meet the require- 
ments of broadcasting as well as laboratory use. 


RUGGED CONSTRUCTION FOR 
PORTABLE USE— NEAT APPEAR- 
ANCE FOR PERMANENT LAB.- 
ORATORY INSTALLATION 


Rear of the oscillator assembly showing the neat subpanel 
construction. The radio frequency oscillators and their associated 
circuits are at the right—the detector and amplifier stages, and the 
reed indicator, at the left. Note that all of the oscillator com- 
ponents, except the tuning condenser, are individually shielded 
to reduce reaction. The aluminum parts are sand-blasted and 
finished with clear lacquer, which is matched in appearance by 
the gray opalescent lacquer finish of the other metallic parts. The 
logarithmic tuning condenser is substantially constructed to insure 
holding of calibration. The power supply terminals can be seen 
at the right and the audio output terminals at the left. The whole 
assembly shown fits into a cabinet for portable use—or, with the 
addition of four cover supports, into a dust cover for rack mounting. 


ELECTRON-COUPLED OSCIL- 
LATOR CIRCUITS — THE ANSWER 
TO THE QUEST FOR STABILITY 


Beating two radio frequency oscillators to obtain a desired 
audio frequency seems on first thought a simple matter. That it is 
not is due to the necessity of eliminating reaction between oscil- 
lators. The fixed oscillator, for instance, must not change fre- 
quency when the variable oscillator is tuned. Similarly the 
variable oscillator must not lock in step with the fixed oscillator at 
low frequencies. This cannot be accomplished unless the fre- 
quencies of the two oscillators are nearly independent of load 
conditions. 

Commonly used types of oscillators are not independent of 
load. In practically all of them the output circuit—to which the 
load is coupled—forms, directly or by inductive or capacitive 
coupling, a part of the oscillator circuit. Variations in load 
change the constants of the frequency determining circuit and 
hence the oscillator frequency. As a result, beat frequency 
oscillator development has become a search for an oscillator 
sufficiently stable as to be practically independent of load. 

Engineers of the RCA Victor Company believe that in the 
electron-coupled oscillators used in the Type TMV-52-E Oscil- 
lator they have come closer to the solution than ever before. 
These oscillators are five-element tubes. The third and fourth ele- 
ments function together as the anode of the frequency determining 
circuit and also act as an electrostatic shield for the regular plate 
which is the anode of the output circuit. The frequency of the 
current in the output circuit is thus determined by the control of 
electron flow to the plate. No part of the output circuiting 
forming any part of the frequency determining circuit, load 
reaction in the ordinary sense is eliminated. The action may be 
visualized by considering the oscillator tube to be functioning 
simultaneously as a buffer amplifier—the plate of the oscillator 
being also the grid of the amplifier. The stability resulting is, in 
fact, comparable to that which would be obtained if each oscil- 
lator were followed by a separate buffer amplifier. 


AN AUDIO OSCILLATOR IS IN- 
VALUABLE IN TESTING SPEECH 
INPUT EQUIPMENT 


AMPLIFIER FREQUENCY CHARACTERISTIC: The diagram 
just below indicates the method of obtaining a curve of amplifier 
gain versus frequency. The pad, which may be either fixed or 
variable, should have a drop about equal to the gain of the ampli- 
fier. With this setup the amplifier gain for any particular frequency 
equals the pad drop plus the difference in volume indicator 
readings for the two switch positions. The method may, of course, 
be used for various equipment items other than amplifiers. 
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LINE FREQUENCY CHARACTERISTIC: The diagram below in- 
dicates a method of determining the frequency characteristic of a 
line terminating at points separated some distance. Where only 
relative values are required, a volume indicator is required at the 
receiving end only, as the oscillator output can be held constant. 
Where absolute values are needed, an additional volume indicator 
is required at the sending end. 
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When specified for rack mounting, the Type TMV-52-E Oscil- 
lator is furnished with cover supports and dust-cover similar to 
those supplied with other speech input units. The panel is slotted 
for standard rack mounting and is designed to harmonize in 
appearance with other standard speech input equipment. 
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PORTABLE TYPE 


Unless otherwise specified, the Type TMV-52-E Oscillator is 
supplied with a black crackle-finished cabinet fitted with a sub- 
stantial leather carrying handle. The binding posts on the cabinet 
are connected by flexible cable to the subpanel. The battery 
requirements are 6 volts A, 135 volts B, and 22/4 volts C. 


VOLUME INDICATOR CALIBRATION: The diagram below 
indicates a method of calibrating a volume indicator using a 
thermo-couple milliammeter as reference. For a zero level o 
12.5 milliwatts, the meter should read 5.0 milliamperes; for a zero 
level of 10 milliwatts, it should read 4.47 milliamperes, and for a 
zero level of 6 milliwatts, 3.47 milliamperes. Constant tone is 
supplied by the oscillator. For such a tone the galvanometer of a 
volume indicator calibrated to read average levels will show a 
deflection of 30 on the scale for a zero level input. It should be 
noted, however, that volume indicators calibrated to read peak 
levels will show a deflection of only 23 on the galvanometer scale 
for the same constant tone input level. 
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MICROPHONE CALIBRATION: The diagram below indicates 
a method of calibrating a microphone against a loudspeaker which 
has been previously calibrated by some absolute method. Or, 
similarly, a loudspeaker may be calibrated against a microphone 
which has been previously calibrated by some other method, as, 
for instance, the Raleigh Disc Method. As this method is seriously 
influenced by acoustical phenomena, the results must be con- 
sidered only approximate unless full account is taken of the acous- 
tical properties of the room in which the measurements are made. 
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RCA Parts Division 


RCA Victor Company, Inc. 


Camden, N. J., U.S. A. 


RCA FIELD INTENSITY METER 


PORTABLE DIRECT-READING SELF-CALIBRATING 


TYPE TMV-75-B 


COMPLETE EQUIPMENT IN TWO CARRYING CASES, CONSISTING ESSENTIALLY OF AN EXTREMELY 
SENSITIVE LOOP RECEIVER (OF THE SUPERHETERODYNE TYPE) INCORPORATING A SELF-CALIBRATING 
OSCILLATOR 


FREQUENCY RANGE 500 kc. to 20,000 ke. 
FIELD INTENSITY RANGE 20 Microvolts/Meter to 6 Volts/Meter 


Coils Plug in from Front of Panel, Sim- 


CONVENIENT OPERATION plineceeonitols 
HIGH ACCURACY | By Means of a Newly Developed Circuit 


FOR 
BROADCAST STATION SURVEYS 
COMMERCIAL STATION SURVEYS 
TRANSMISSION TESTS INTERFERENCE LOCATION 


Develops New Fie 
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By WILLIAM F. DIEHL, Test Methods and Equipment Engineer, RCA Victor Company, Inc. 


have been completed on a new 

instrument for measuring the 
field intensity of all type transmitters. 
This instrument will be designated 
as RCA Victor Type TMV-75-B 
Field Intensity Meter and will re- 
place the well-known TMV-21-A 
instrument which has been in such 
demand for the past several years 
and which has proven exceedingly 
popular due to its portability, wide 
frequency range and wide range of 
field intensity. 


|) ave een come and field tests 


The increasing interest in field 
strength measurements and the wide- 
spread acceptance of this type of 


measurement as a figure of merit of. - 
the transmitter have indicated tous . 


that certain new features, such as 
greater stability, higher accuracy, 
still wider range of field intensity and 
carrier frequency, are highly desirable 
if an instrument of this type is to 
adequately meet the future require- 
ments. 

The front cover shows the 
complete TMV-75-B equipment, 
which consists of the Field Intensity 
Meter proper and a separate carry- 
ing case to house the loops, plug-in 
coils and batteries. 

The equipment is self contained in 
two metal cabinets whose weights, 
less batteries, are each about 30 
pounds. While its weight with 
batteries is somewhat high it is 
considered that the stabilicy and 
extreme range of the instrument 
justify this weight. 

As shown in Figure 2, the controls 
have been so arranged and grouped 
as to make the instrument easy and 
simple to operate. Because of the 
method of calibration, loop constants 
do not have to be measured, so 


(Reprinted from Broadcast News) 


several measuring operations have 
been eliminated from previous equip- 
ments of this type. 

All tuned circuits are controlled 
by means of vernier dials whose 
vernier ratio may be varied between 
6-1 and 20-1. This makes possible 
easy tuning of the various circuits 
at high frequencies without too 
great a vernier action at the lower 
frequencies. 


The equipment requires a power 
supply of 25 M. A. at 135 volts for 
“B”’ supply and 1.6 amperes at 6 
volts for ‘‘A’’ supply. A choice of 
batteries may be made, depending 
upon the battery life desired. The 
approximate life of the various 
batteries which may be used is 
illustrated in the following table: 


Am aSWPPISY, 
Type Hours 


Four No. 6 cells 4 
Eight No. 6 cells (series parallel) 15 


Six volt storage cell (motorcycle type) 20 
(per charge) 


Buss U PREY 
Type Hours 
No. 4156 7 
No. 5308 15 
No. 2305 60 


The instrument will measure in- 
tensities between 20 microvolts per 
meter and 6 volts per meter at 
carrier frequencies between 500 kc. 
and 20,000 kc. It consists, essentially, 
of a loop receiver using the super- 
heterodyne principle in which the 
intermediate frequency operates at 
300 kilocycles. A resistor attenuator 
operating at 300 kc. is provided in the 
intermediate frequency amplifier to 
control the gain of the receiver and, 
thereby, permit measurements of 
field strength over a wide range. In 
order to measure extremely high 


field intensities, an additional at- 
tenuator is provided by C-2, R-4 
and C-3 in the schematic diagram. 
The switch S-2 is provided for 
switching the additional attenuator 
in and out of the circuit. A separate 
calibrating oscillator and mutual 
inductor attenuator is provided for 
the purpose of maintaining the 
calibration. Four loops are provided 
to cover the frequency range and 
four sets of plug-in coils are required, 
one set for the beating oscillator 
(shown on the print as detector 
oscillator), the other set for the 
calibrating oscillator. 


The switch S-1 when open dis- 
connects stator plates from the 
variable condenser C-1 to permit 
proper tuning in the high frequency 
range. The variable condenser C-4 
is provided for compensation so that 
the capacity to ground across each 
side of the loop will be constant. 


The field picked up by the loop at 
the carrier frequency (500—20,000 
ke.) is applied to the grid or input 
circuit of the RCA-78 detector and 
the frequency changed to 300 kc. by 
introducing the voltage from the 
beating oscillator which uses a tuned 
grid circuit and an RCA-30 tube. 
The plate circuit of the RCA-78 is 
tuned to 300 kc. and the secondary 
of the I. F. transformer (L-9) is 
connected to a resistance attenuator, 
the output of which feeds the input 
of the first I. F. amplifier consisting 
of an RCA-36. The signal is then 
amplified by a second I. F. amplifier 
(RCA-39) and a third I. F. amplifier 
(RCA-78), after which it is applied 
to the diodes of an RCA-85 con- 
nected in parallel to supply half- 
wave rectification and also amplified 
at audio frequencies by the same 


tube. For the purpose of listening 
to the signals a jack (J-1) is provided, 
connected in the secondary of an 
audio transformer (T-1). For pur- 
poses of measuring the output meter 
(M-3) it is connected in the diode or 
detector circuit and remains con- 
nected and operates regardless of 
whether the telephone receivers are 
plugged in or out of the circuit. The 
switch (S-4) is an ‘“On—Off”’ switch 
and the meter (M-2) is a double 
range voltmeter. Resistors R-4 and 
R-5 are provided for the purpose of 
changing the gain in the I. F. 
amplifier and thereby performing the 
functions of a volume control. 


The Calibration 

The calibrating oscillator utilizes 
an RCA-30 tube in a tuned plate 
circuit indicated by L-4 and C7. 
- The output of the calibrating oscil- 
lator is applied to the primary L-2 of 
a mutual inductor attenuator and a 
thermo-couple meter (M-1) reads 
the voltage across L-2. The coupling 
between L-2 and L-1 is fixed and a 
definite voltage appears across L-1 
which is connected in series with the 
loop, and this voltage acts in the 
same manner as the signal and is 
used for the purpose of calibration. 
Since the secondary (L-1) of the 
mutual inductor always remains con- 
nected in the circuit, no error results, 
due to changing impedance condi- 
tions with calibration. 

When a loop antenna is placed in 
a magnetic field a voltage is induced 
in its circuit. The magnitude of this 
voltage is dependent upon the 
strength of the field, the effective 
height of the loop and the angle 
between the field and the loop. 
When the loop is so directed as to 
give maximum induced voltage this 
induced voltage may be expressed by 
the formula: 


e=Fh (1) 
where e=induced voltage in 
microvolts 


F=field intensity in microvolts 
per meter 

h=effective height of the loop 
antenna in meters 


If a variable capacitor is placed 
across the loop antenna and _ the 
circuit tuned to resonance with the 
frequency of the field, a voltage will 
appear across the loop antenna and 
condenser larger than the induced 
voltage by an amount called here, 
the step-up of the loop, and expressed 
by the symbol Q. We now have for 
the voltage across the loop antenna 
in the magnetic field a voltage E 
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We now have a voltage Eq at a 
frequency of 300 kc., the intermediate 
amplifier frequency 
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or Ed = (3) 


This voltage is impressed across a 


resistance attenuator network where 
it may be attenuated by any amount 
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FIGURE 1—BLOCK DIAGRAM OF FIELD INTENSITY METER 


expressed by the formula 
E=Qe=QFh (2) 


Due to the necessity of balancing 
the loop to ground to prevent 
antenna effects, only one-half of this 


voltage, or = is impressed on the 
grid of the first detector and hetero- 
dyned with the heterodyne oscillator. 
Across the plate load of the first 
detector will now appear a 300 kc. 
voltage whose amplitude is depend- 


E 
ent on the voltage 5 and a constant, 


the conversion conductance of the 
first detector tube designed as Mg. 
The circuits associated with the first 
detector are so designed as to make 
this quantity Mg, constant for any 


; iB 
input voltage = over the range of 


z 
the instrument at any given fre- 
quency and as nearly constant as 
possible, for all frequencies, without 
overloading any of the associated 
tubes. 


up to 50,000 in steps of 4and 5 each, 
that the attenuation factors are 1, 5, 
20, 100, 500, 2000, 10,000 and 
50,000. The attenuated voltage is 
impressed on the grid circuit of the 
firsts tube of the intermediate fre- 
quency amplifier. The gain of the 
amplifier may be varied by means of 
a gain control between rather wide 
limits. The gain at any constant 
setting will be designated by M, 
and the attenuation of the attenuator 
will be designated by Ay, Ad, etc. 
The output voltage of the I. F. 
amplifier is measured by means of a 
d.c. microammeter and a diode 
rectifier. Because of the fact that 
the diode rectifier is not a true linear 
device, a marked scale is placed on 
the meter so that the meter 
readings are directly proportional to 
the I. F. output voltage. The output 
of the I. F. amplifier will be designated 
as Ry, R2, etc. Thus 

Eg x M, 
eer 
Fh Q Md Ma 
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from G) R = 4) 


or F 


In order to be able to calculate 
the field intensity giving the reading 
R, it is now necessary to know 
h, Q, Mg, and M,. To find these 
values it is necessary to calibrate the 
instruments. If a known voltage V 
is induced in the loop circuit it will 
be possible to calculate a value which 
will include all of these constants 
with the exception of h, which is 
known from the physical dimensions 
of the loop. This voltage is intro- 
duced in the loop circuit by means of 
a mutual inductance attenuator. 


The mutual inductance attenuator 
consists of two self-inductances in- 
ductively coupled to each other and 
so shielded as to prevent any capacity 
coupling. . The primary or larger 
inductance is fed with current from 
the calibrating oscillator and the 
voltage across the coil is measured 
by means of a thermocouple volt- 


meter. 


coil is connected in series with the, 


loop 'antenna, opening the loops at 
their electrical center so that one 
side of the secondary of the mutual 
inductance may be at ground poten- 
tial as well as one side of the 
primary. The secondary voltage V 
is proportional to the primary current 
and the mutual inductance between 
the two coils, 


Vea) ar lee ao) 


= Ep 
Ep= 1,2 a£Lp or lp 5 Tey rc, © 
Ie 
Thus V = ; Lm (7) 


as L,, and L, are constants, it follows, 
if E, is held constant, the secondary 
voltage V will be constant regardless 


We thus have a 


known constant voltage source as 


of the frequency. 


long as the primary voltage is held 
constant by means of the thermo- 
couple voltmeter across the primary 
coil. 


The secondary or smaller . 


FIGURE 2—A CLOSEUP OF THE CONTROL PANEL ON THE NEW TMV-75-B FIELD 
INTENSITY METER 


If we now introduce the voltage V 
in the loop circuit as stated we have 
impressed on the grid of the first 


detector a voltage equal to ae 
which will produce an output reading 


proportional to Md, M,, and A. 


VQ Md Ma 
Bees o 


To calibrate the instrument we will 
set certain values as calibrating 


values. These values will be 


and will adjust Ma so that these 
conditions may be met at this fre- 
quency. We then have from (8) 


a, = Yi QMd May 
ee 2A, 
2A,R 
or —<>— = Q Md Ma, (9) 
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If now we place the loop of the 
instrument in an unknown feld of 
field strength F and allow the gain 
of the I. F. amplifier to remain May, 
but vary the attenuator setting to 


A>, the output reading will be some 
value R» and from (4) we have 
2 R, A, 


ee (10) 
h Q Mg Ma, 
Substituting (9) in (10) we have 


2 R2 A> V; 
2h A, Ry 


from which the field strength may be 
calculated, as all quantitiesare known. 


By collecting the terms of the 
calibrating conditions this formula 
is simplified to the form 


F = Bes Thee 
(11) where AR, 


This formula is still further simplified 
by substituting in it the formula for 
the effective height of a loop antenna 


hese SAN Ae 


where S = a constant 


N 


number of turns 


A = area enclosed by the loop 
For any given loop this becomes 
bs (12) 
Substituting (12) in (11) 


R2 A, C 
f 


= (13) where C = 


K 
Ss 
The value C is calculated for each 
loop so that calculation of field 


intensities from R2 and A) are very 
simple, f being a known and con- 
stant quantity for many measurte- 
ments such as making a station 
survey or when recording fading. It 
must be remembered that the quanti- 
ties Q and Md are not constants 
with respect to frequency, so. the 
instrument must be recalibrated for 
each different frequency if the fre- 
quency difference is greater than a 
few percent. Up to 5 percent change 
in frequency these quantities do not 
vary appreciably, 


In order that the higher field 
intensities may be measured it is 
necessary to attenuate the voltage 
across the loop to prevent over- 
loading of the first detector. This is 
accomplished by placing a capacity 
attenuator in the grid circuit of the 
first detector. This attenuator may 
be placed in or out of the circuit, as 
desired. No attempt has been made 
to keep the attenuation ratio of this 


unit constant with respect to fre- 


FIGURE 3—THE TMV-75-B FIELD INTENSITY 
CARRYING CASES, READY 


quency, and so when making measure- 
ments with this unit in the circuit 
it will also be necessary to calibrate 
with like conditions. 


When calibrating with the input 
attenuator in the circuit (position L) 
it will be found necessary to calibrate 


with the I. F. 


different position than when the 


attenuator on a 


attenuator is disconnected 
The field strength 


calculated by (43) must therefore 


input 
(position H). 


be multiplied by the ratio of the 
previous I. F. attenuator setting for 
calibration to the new I. F. attenuator 
calibrating setting. 


METER EQUIPMENT, CLOSED UP IN ITS 
FOR TRANSPORTATION 


The writer wishes to acknowledge 
the assistance given by Mr. H. E. 
Ghiring, whose experience in field 
survey work was invaluable in pre- 
paring the original specifications, and 
credit Mr. H. J. Schrader for his 
conscientious assistance in carrying 
through the development and design. 
The writer wishes also to thank 
Mr. Raymond Guy, of the National 
Broadcasting Company, for his ex- 
cellent co-operation and valuable 
suggestions during the development, 
and for his data taken in the field 


using the first development model. 
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SCHEMATIC DIHGRAM 


FOR TMV-7S8 FIELD INTENSITY METER 


Mechanical Design 


The Field Intensity Meter is contained in a rugged aluminum case and is provided with a neatly 
engraved panel. The case is approximately 934" x 24%" x 1134" high. The finish is baked gray 
crystalline varnish. 


The accessory equipment case of the same finish for the coils, loops, and batteries measures 
9” x 2014” x 13” high. Clips are provided to hold the 8 coils and 4 loops while not in use. 


The weight of both cases exclusive of batteries is approximately 30 pounds each. 


eo 


Instruction Books 


Fach Model TMV-75-B Field Intensity Meter is furnished with a set of instructions for installa- 
tion, calibration and operation of the equipment, together with detailed wiring diagrams and all data 
required for satisfactory operation and servicing of the equipment. 


eo 


Equipment Supplied 


Type 75-B Field Intensity Meter with Case 
Loops 
Pairs Plug-in Coils 
Carrying Case for Loops, Coils, Batteries 
Interconnecting Cable 
Instruction Book 
Calibration Chart 
Set of Radiotrons consisting of 
2 RCA-78 
4 RCA-36 
2 RCA-30 
4 RCA-85 
4 RCA-39 


Equipment not included but necessary for operation: 
1 Set of batteries for A, B and C voltages 
1 Set of Headphones 


Sig. 2 


Regulated Power Unit 
TMV-118-B 


A Constant Source of “B Voltage 
FOR 


Designers, Development Laboratories, Electrical Laboratories, 
Experimenters, Engineers, Manufacturing Tests, Production 
Inspection, Physical Laboratories, School Demonstration 
Rooms, Scientific Service Organizations, Universities, etc., etc. 


Supplies pure D.C. voltage without ripples . . . Automati- 
cally compensates for variation in load and in line voltage 


The Regulated 


Power Unit, No. 9560 


Front view of RCA Regulated Power Unit shows 
accessible controls for 90-volt tap and a. c. line 


A Constant “B”’ Supply 
The RCA Regulated Power Unit is a pro- 


duct of our research engineering department, 
designed to meet the demands of our factory, 
test and engineering departments for self- 
regulated voltage power source for its test 
equipments. 


RCA Victor, like other recognized manu- 
facturers in the radio industry, tests and re- 
tests its products many times during their 
orderly movement from the design laboratories 
to final completion. 


Nearly every type of test apparatus em- 
ploys vacuum tubes and the plate or ‘‘B” 
voltage supplied to these tubes must not vary. 
lf the apparatus is to be depended upon for 
any degree of accuracy, the test load on the 
tube must be constant. Batteries or other 
forms of unregulated ‘‘B” voltage supply 


devices have failed to meet these requirements. 


The RCA Regulated Power Unit has 
answered demands for this service so success- 
fully in our own factories and laboratories 
that it is certain to assume definite leadership 


when its performance and possibilities become 
known to others. It will be found particularly 
valuable for— 


1. Permanent installations of vacuum tube 
voltmeters, standard signal generators, beat 
frequency oscillators, field intensity meters, 
and comparable devices where it is necessary 
to have an automatically regulated ‘B” 
supply available. 


2. Design laboratories which need a source 
of B current to use in the development of 
detector> circuits |. ha circuits™ /\reeV eee 
circuits or other portions of a receiver prior 
to the design of the power supply for the 
complete equipment. 


3. Test voltage services which must remain 
constant under varying conditions of line 
voltage or load. 


4. Many scientific service organizations 
which operate ona scale comparable to that 
of the engineering laboratories of radio manu- 
facturers. By means of the RCA Regulated 
S. P. U. they may isolate portions of circuits 
and study suspected difficulties independently 
instead of being forced to rely upon the 
associated power supply. Those who serve a 
territory where battery receivers are still in 
use will find the Regulated S. P. U. to be 
helpful in meeting the test requirements of 
varied circuits. 


UX 874 


Power Unit from top with hinged cover removed 
to show compact design and sturdy construction 4 


The RCA Regulated Power Unit 


NOV AC. 


DC.&AC 


AMPLIFIER 
{0} 
STANDARD 


VOLTAGE 


Block Diagram Regulated 
Power Unit 


Circuit Description... 


The block diagram at the left illustrates the method whereby the 
performance shown in the curves on page 4 is obtained. The Regulated 
Power Unit consists of a conventional rectifier and filter (A) and a 
means of governing the amplitude of this rectified voltage which is 
delivered to the output binding posts. 


The regulator (B) which in this device is a tube, is placed in series 
with the output terminal. 


As the regulation is varied, the output 


voltage is changed so that the tube functions as an automatic rheostat, 
holding the d. c. output voltage constant with either variable line 
voltage, variable load current, or both. Reference to the diagram on 
this page shows that the d. c. output voltage is also balanced against a 
standard voltage (D) which in this case is a tube. The balanced voltage 
is applied to.the grid of a d. c. amplifier (C). If the line voltage or load 
current is varied, the difference in voltage between the standard voltage 


at (D) and the output voltage will appear across the grid of the d. c. 
amplifier (C). 


This amplified difference voltage is caused to actuate the regulator 
(B) by applying it to the grid of this tube. Thus any variations in the d. c. 
output voltage are amplified and the regulator (B) attempts to readjust 
to hold a constant difference between the output voltage and the 


standard voltage (D). 


The block diagram indicates that the unit (C) is both ad. c. and an a. c. amplifier. Should any a. c. be present at the 


d. c. output terminals it is amplified by the unit (C), impressed on unit (B) in reversed phase and so tends to cancel. 


In the Regulated Power Unit the standard voltage (D) is an 874 glow tube. A portion of the output voltage 


through the use of a potentiometer is compared with this voltage. By varying the position of the potentiometer 


arm the d. c. output regulated voltage may be varied. 


Specifications 


TUBES—RCA 80, Rectifier; RCA 2A3, Voltage 
Regulator; RCA 57, D. C.-A. C. Amplifier; RCA 874, 
Voltage Standard; RCA 874, Regulator for 90-Volt 
Tap. 

The RCA Regulated Power Unit will deliver voltages 
between 135 volts and 180 volts d. c. at a current drain 
between 10 m. a. and 80 m. a. with line voltages of 
110 volts + 10% or 120 volts + 10% with a load 
voltage variation of not over 2%. As illustrated by 


the curves on page 4, even higher voltages may be 
obtained at reduced current drains. 


In addition, the RCA Regulated Power Unit will 
deliver both 90 volts and 135 volts for operation of 
equipment such as the TMV-180 RCA Signal Genera- 
tor Type TMV-180 which required both of these 
voltages. The 90-volt tap will deliver up to 20 m. a. 
at 90 volts, while the output from the main section is 
40 m. a. at 135 volts. 


Net Price, F.0.B. Camden ?3980 (With Tubes) 


THE RCA PARTS DIVISION, Camden, N. J. 


Performance Data—RCA Regulated Power Unit 


The accompanying curves indicate the remarkable regulation constancy of the RCA Regulated 


Power Unit under varying load conditions. 


Note the negligible variation in output voltage 


under operating fluctuations more severe than are usually encountered on most power circuits. 
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elie original noise-reducing RCA World-Wide 
Antenna System was one of the sensational radio 
developments of 1934. Introduced to a skeptical 
trade early in the year, it was accepted only after 
severe tests under difficult conditions had proven 
it to be a distinct advance in antenna practice and 
a real aid to satisfied short-wave customers. 


Newspaper radio columnists and trade paper 
editors tested it and became enthusiastic about the 
results. It received columns of publicity all over 
the country. Amateurs adopted it for their short- 
wave stations and soon one amateur was telling an- 
other, over the air, of the improved results obtain- 
able with this new achievement of the RCA Victor 
research laboratory. 


New improvements now make the RCA World- 
Wide Antenna Systems more outstanding than ever. 
Basic principles are unchanged, however. The fa- 
mous ' double-doublet’’ antennae give double effi- 
ciency on all the short-wave bands. The switch on 
the receiver-coupling transformer, for shifting from 


SYSTEMS 


short-wave to standard-broadcast reception, has been 
eliminated. RCA World-Wide Antenna Systems 
now give maximum efficiency on either short- 
wave or standard broadcast without the need of 
throwing a switch. Elimination of the switch on 
the transformer has permitted shortening of the in- 
conspicuous twisted-pair transmission line to 80 feet. 
As before, additional lengths may be used where 
necessary to remove the antenna beyond the range 
of local interference. 


The improved RCA World-Wide Antenna 
System may now be had in four different Kits, a 
model for every requirement. The De Luxe Kit has 
all the famous advantages of the improved Kit, plus 
noise reduction on standard broadcast as well as 
on short-waves. 


RCA World-Wide Antenna Systems are adapt- 
able to any location. Where space is limited, load- 
ing coils reduce the length of the antenna. Complete 
instructions with each kit explain the various styles 
of installation which may be used to suit conditions. 


SELL AN RCA WORLD-WIDE ANTENNA SYSTEM WITH EVERY SET 
MAKE SATISFIED CUSTOMERS AND INCREASE YOUR UNIT OF SALE 


The Improved RCA World-Wide Antenna System 


RCA World -Wide 
stration Antenna System 


Dealer Demon- 


Think what it will mean to be able to make convincing 
demonstrations of short-wave or standard broadcast reception 
from radio sets on the floor of your store, when your prospect's 
interest is high. With the noise-reducing RCA World-Wide 
Dealer Demonstration Antenna System you no longer need 
to apologize for the poor reception conditions in your location. 


Higher unit sales will result, because you can connect four 
sets to the RCA World-Wide Dealer Demonstration Antenna 


System and switch from one set to another instantly. 


The RCA Dealer Demonstration Antenna System is the 
same as the standard RCA World-Wide Antenna System 
except that it handles four sets which may be placed at 
convenient points in the store. 


CONTENTS OF KIT 
1 Four-position switch complete with 
switch box and flush plate 


1 Transmission line (53 in.) 

4 Secondary transmission lines (27 in.) 
4 Receiver-coupling transformers 8 Links for attaching transformer 
1 Crossover insulator 1 Instruction sheet 


Stock No. 9504-A—Net Price to Dealers, $9.85 


This is an improved model of the famous Kit that brought new reliability 
and freedom from noise to short-wave reception.. Has all the advantages 
of the old Kit plus an improved receiver-coupling transformer that auto- 
matically changes the system for greatest pickup efficiency on either 
standard broadcast or short-wave reception. No switch on the transformer. 


LESS NOISE—A twisted-pair transmission line and a receiver-coupling 
transformer eliminate all noise pickup by lead-in. 


MORE STATIONS—Scientific ‘“double-doublet’’ gives high efficiency on 


all the short-wave bands. 
STANDARD BROADCAST reception improved. Electrical filter circuit 


in coupling transformer automatically converts antenna to ‘T’’ type 
for high efficiency on regular broadcasts. No switch to turn. 


EASY TO INSTALL—No bulky transposition blocks. Wire cut to proper 
length and soldering points marked. 


ADAPTABLE to all locations. Many types of installations. 
length may be reduced to 34 feet by loading coils. 


Overall 


FOR ALL SETS—Improves performance of all short-wave receivers, in- 
cluding older types using adaptors. 


CONTENTS OF KIT 


4 Strain insulators 

2 Nail-on knobs 

1 Entrance-tube insulator 

1 Ground clamp 

2 Links (for attaching coupling transformer 
1 Instruction sheet 


Stock No. 9500-A—List Price, $6.00 


2 Rolls stranded antenna wire 
(Each 46% feet long) 

1 Roll specially impregnated transmission line 
(80 feet) 

1 Improved receiver-coupling transformer 

1 Crossover insulator 


RCA World-Wide Antenna System 
Kit of Essential Parts 


WORLD-WIDE 
NOISE-REDUCING. 
ANTENNA SYSTEM, 

SPORKONG, Gree, 


For dealers, service engineers, or experimenters, who may 
prefer to buy standard parts locally, the Kit of Essential Parts 
of the RCA World-Wide Antenna System is provided. All 
the advantages of the standard Kit (Stock No. 9500-A) may 
be obtained by the use of this Kit plus antenna wire, insulators, 
etc., purchased locally. A special instruction sheet discusses 
results obtained with different lengths of antenna wire and 
different types of installations. 


Amateurs who desire to experiment with the RCA 
“‘double-doublet,’’ and dealers and service engineers who buy 
wire, insulators, etc., in bulk, can get the required special 


parts for the RCA World-Wide Antenna System in this Kit. 


The receiver-coupling transformer included is the improved 
type having no switch. It automatically gives the advantages 
of the “‘double-doublet’’ on short-waves and of a ‘’T’”’ type 
antenna on standard broadcast. 


CONTENTS OF KIT 


1 Roll transmission line (80 feet) 1 Receiver-coupling transformer 
1 Crossover insulator 


Stock No. 9550—Net to Dealers, $2.85 


‘The De Luxe RCA World-Wide Antenna System 


The ideal antenna system for any home receiver of the all-wave type. 
Noise reduction on standard broadcast as well as on short-wave reception. 
A combination of all the desirable features of RCA Shielded Antenna 
Systems for standard broadcast and the improved RCA World-Wide 


Antenna System for short-wave reception. 


EFFICIENT—Utilizes the famous RCA ‘‘double-doublet’’ which is auto- 
matically converted to ‘’T’’ type antenna for standard broadcast 
reception. Provides the most efficient type of antenna for all types 
of reception. No switch on receiver-coupling transformer. 


LESS NOISE—Man-made “‘static’’ can be eliminated on all types of 
reception, insuring enjoyable domestic reception as well as foreign. 
This kit has both a receiver-coupling transformer and an antenna 
transformer, both specially designed for this kit. 


ATTRACTIVE appearance. No bulky transposition blocks. 


transmission line (80 feet) and antenna transformer. 


ALL ADVANTAGES of the regular RCA World-Wide Antenna 
System plus noise reduction on standard broadcast. No switch to 
change from standard broadcast to short-wave. 


Inconspicuous 


CONTENTS OF KIT 

4 Strain insulators 

2 Nail-on knobs 

1 Entrance-tube insulator 

1 Ground clamp 

2 Links (for attaching coupling transformer) 
1 Instruction sheet 


Stock No. 9555—List Price, $7.75 


RCA AUTO ROOF ANTENNAE 
For use in cars which have no built-in antenna or when the 


2 Rolls stranded antenna wire 
(Each 46% feet) 
1 Roll specially impregnated transmission line 
1 Antenna transformer 
1 Improved receiver-coupling transformer 
1 Crossover insulator 


factory-installed antenna does not give satisfaction. Makes a neat 
job at small expense. Easily installed, being simply pinned to the 
inside fabric of the car roof with six safety- -pin type fasteners that 
come with the antenna. Size 11 inches by 32 inches. Composed of 
No. 23 gauge cotton-covered soft copper wire wound on heavy 
flat cardboard, then covered with attractive book-cover paper. 


Stock No. 7622 (Gray cover)—List Price, $1.50 


Stock No. 7621 (Tan cover)—List Price, $1.50 


K«» >» 


LOADING COILS 
Loading coils may be used with any RCA World-Wide 


Antenna System where space does not permit the use of the 
standard lengths of the ‘’double-doublet’’ antenna. They provide 
the tuning effect lost by cutting the longer doublet. The all-over 
Not furnished 


loss when using loading coils is not appreciable. 
with the kits. 


Each loading coil consists of the proper number of turns of 
enameled wire wound on a high-grade porcelain tube; entire 
assembly dipped in weather-proof compound. Tinned soldering 
lugs are provided for easy connection. Size of each coil 2% inches 
long and 7% inches in diameter. 


Stock No. 6958—List Price, per pair, 60 Cents 


K« «>> 


EXTRA TRANSMISSION LINE 
for RCA World-Wide Antenna Kits 


Each kit contains 80 feet of transmission line. When less than 
80 feet is required, the excess line provided in kit should be 
coiled behind the receiver. When more than 80 feet, and less 
than 160 feet, of transmission line is required, a second 80-foot 
length should be purchased and spliced and taped to the first 
length and excess coiled behind receiver. Above 160 feet, 
transmission line may be cut to exact length required. Only this 
special transmission line should be used in order to secure proper 
impedance matching between the ‘’double-doublet’’ antenna and 
the receiver-coupling transformer. 


Stock No. 4738 1 Roll transmission line (80 feet) List Price, $3.48 


RCA Shielded Antenna 


For Standard Broadcast 
Sy stem Ss Reception Only 


RCA Standard Shielded Antenna Systems bring 
startlingly improved performance to the radio listener 
accustomed to an ordinary make-shift antenna. An antenna 
transformer matches the antenna impedance to the shielded 
transmission-line, impedance. A receiver-coupling trans- 
former matches the receiver input impedance to the 
shielded transmission line. This permits having a shielded 
transmission line of a low impedance value. Having a low 
impedance value insures little or no electrical noise pickup 


in the lead-in. 
CONTENTS OF KIT 


1 Antenna transformer ; 1 Lightning arrester 
1 Receiver-coupling transformer 1 Instruction sheet 
1 Roll of shielded transmission line (100 feet) 


For use with all standard broadcast receivers. 
all-wave or short-wave receivers. 


Stock No. 7718 (illustrated)—List Price, $5.00 


RCA Victor Model 280, and other receivers having a 
similar antenna input transformer, do not require the 
receiver-coupling transformer of the above kit. For such 
receivers use Stock No. 7717 Kit (same as Stock No. 7718, 
less the receiver-coupling transformer). 

Stock No. 7717 (not illustrated)—List Price, $3,50 


Not recommended for 
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RCA SERVICE 
ENGINEER’S PENCIL 


As useful as it is 
beautiful . . - it auto- 
matically tells you 
the code value of 
resistors... 


HOW TO USE IT 


Why worry trying to figure the value of a “shot” 
resistor when you donot have a color code chart 
handy? The RCA Service Engineer's Pencil does 
all the figuring for you. The three colored bands 
that turn on the barrel of the pencil do the trick. 


All you have to do is to align the colors on 
the bands to correspond with the colors on 
the resistor. Then the value of the resistor in 
ohms, down to the last decimal place, is 
plainly shown by the embossed figures. 
There is no chance for mistakes. 


You would be proud to own the RCA 
Service Engineer's Pencil even without 
the wonderful resistor color code fea- 
ture. The barrel is of richly polished 
composition material. The tip, clip, 
and bands are gold plated. 


HOW TO WIN IT 


The RCA Service Engineer’s Pencil (Patent Pend- 
ing) is controlled by RCA exclusively. It is not 
for sale. But any service engineer or dealer can 
win one without cost. Just sell ten RCA World- 
Wide Antenna Systems and save the labels on 
the boxes. There are two labels on each box. 

Send the 20 labels from 10 RCA World-Wide 
Antenna Kit boxes to RCA Parts Division, Camden, 
New Jersey. Print your name and address plainly 
on the back of one label. Your pencil is ready for 
you and will be sent you promptly. (If you buy an 
RCA Dealer Demonstration Antenna Kit for your 
own use, the label counts as much as four labels 
from the regular RCA World-Wide Antenna Kit.) 


WORLD WIDE 


ANTENNA 
SYSTEM 


is selling like hot cakes 


Start earning your pencil Today! 
(This offer subject to withdrawal without notice) 


RCA Tools and Accessories 


The following tools and accessories are useful for servicing Radio Receivers, Combinations and Short-Wave 


Instruments of all types and manufacture. 


Alignment Tool 


Stock No. 4160 Net Price $0.60 
The Stock No. 4160 Alignment Tool is a bakelite shaft 


combination screwdriver and socket wrench. The metal screw- 
driver bit is so shaped that the increase in capacity caused by 
its couching a trimmer screw is offset by the reduction in 
inductance caused by its shape. This is very important when 
making adjustments on all-wave receivers where the screw- 
driver must be inserted through the end of the coil. The socket 
end fits the main tuning capacitor trimmer adjustment screws 
used on numerous RCA Victor Receivers. The bakelite shaft 
is 1%’ diameter, which gives entrance to }4”’ holes, used on 
older model Radiola receivers. 


Oscillator Adapter 


Stock No. 4316 Net Price $0.45 
The Stock No. 4316 Oscillator Adapter is a desirable 
accessory for use with the TMV-97.B Test Oscillator. The 
adapter is for inserting in the modulator tube socket when 
operation without modulation is desired 


Riveting Punch 


Stock No. 10987 Net Price $0.50 


The Stock No. 10987 Riveting Punch is a special metal 
punch for use with a riveting anvil. The punch may be used 
with the rivets usually used on radio receivers and permits the 
service man to make a factory type repair, instead of using 
machine screws to replace rivets. The punch is 5’ in diameter 


and 514” long. 


Riveting Anvil 


Stock No: 10988 Net Price $0.70 
The Stock No. 10988 Off'Set Riveting Anvil is a special 


anvil chat permits riveting in places ordinarily inaccessible. It 
is to be used in conjunction with a riveting punch such as 
Stock No. 10987. The Anvil is 56/’ in diameter and 3%” 
long. 


Tuning Wand 


Stock No. 6679 — Net Price $1.10 


The Stock No. 6679 Tuning Wand is a special alignment 
tool which makes possible the checking of alignment in all- 
wave receivers without disturbing the adjustment of the 
trimmer capacitors. The tool consists of a bakelite rod having 
a brass cylinder at one end and a special finely divided iron 
core at the other end. Inserting the brass cylinder into a coil 
lowers its inductance, while inserting the iron increases the 
inductance. From this it is evident chat before adjusting 
trimmers, the adjustment may be checked by inserting each end 
of the wand into the coil. Proper adjustment is evidenced by 
a reduction in output with either end of the wand inserted into 


the coil. 


Knurled Nut Wrench 
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Stock No. 10982 Net Price $1.20 


The Stock No. 10982 Knurled Nut Wrench is a special 
wrench designed for tightening or removing the knurled nuts 
such as are used with toggle type switches. These nuts are 
ordinarily impossible to remove or tighten without marring. 
The wrench will hold a nut from 54”’ to 4%” diameter The 
overall length is 814”. 


Off-Set Screwdrivers 


Stock No. 2930 
Net Price $0.50 


Stock No. 3064 

Net Price $0.50 

The Stock Nos. 3064 and 2930 Off-Sec Screwdrivers are 
useful for making adjustments to remote control units and 
other small screws chat are inaccessible with an ordinary 
screwdriver. The No. 3064 screwdriver is 24%4’’ long while 
No. 2930 has an overall length of 434”. 


Socket Wrench 


Net Price $1.80 


The Stock No. 10983 Socket Wrench is a special flexible 
end socket wrench designed for adjusting the alignment 
screws of the 1929 and 1930 Victor Receivers, Models R-32, 
R-35, etc. The overall length is 834’. 


... AND IT’S FULL RANGE, TOO 


TYPE TMV-97-B 


@® LIGHT WEIGHT. e 


"29" 


WITH TUBES «4 LESS BATTERIES 


ACCURATE to within 3 


per cent. 


MAY BE USED with all 


makes of sets. 
OUTPUT adjustable to 


any desired level. 


ADAPTABLE — with or 


without modulation. 


SMALL SIZE. © 


FULL RANGE—90 kc. to 
25,000 ke. e 


DIRECT Kilocycle Read- e 
ing Dial. 


FULL RANGE TEST OSCILLATOR 


SPECIFICATIONS 


Circuit—A tuned-grid, plate-modulated circuit is 
used, which gives good stability over a wide range of 
voltage and climatic conditions. The output is 
modulated 50% at 400 cycles. 

Two RCA Radio Tubes, Type RCA-30, are used, 
one as an R. F. oscillator and one as an A. F. modulator. 

Batteries Required—One 22% volt “‘B”’ battery 
and one 4% volt “C’’ battery are used. The “C” 
battery provides filament power for the Radiotrons, 
the filaments of which are connected in series. 

Size—Height 8% inches (including raised handle), 
case alone 61% inches, width 934 inches, depth 41% 
inches. 

Weight—5 lbs., including batteries. 

Frequency Range—90 K. C.-25,000 K. C. by 
eight bands. The Range Switch is located on the 
front panel and marked directly in frequency. 


Output—Two binding posts on the front panel, 
together with an attenuator, give an easy means of 
connecting and adjusting the output, an important 
point in servicing sets having dual-purpose AVC tube. 

Dial—Variable vernier dial adjustable from 6:1 
to 20:1 speed reduction. The dial glass has been made 
thicker so that the indicator line is very close to the 
dial, thus avoiding a possible parallax. 

Calibration—The dial is calibrated directly in 
frequency to an accuracy of +3%. No charts to read. 
Complete individual calibration may be obtained at 
an additional cost of $5.00. 

Case—The entire oscillator is enclosed in a black 
wrinkle-finished aluminum case provided with a 
leather handle. 

Net Price—$29.50, with 
less batteries. Stock No. 9050. 


RCA Radio Tubes, 


Stock No. 4317 


No Longer Need You 
“Peak” Receivers by Ear. 
Get an RCA Output 
Indicator 


High Sensitivity 

No burn-outs in normal use 
Has three impedances 

Use it on any receiver 
Sturdy and foolproof 

No delicate parts 

For use with any oscillator 
Attractive bakelite case 


The RCA Output Indicator is a small, compact, visual output 
indicator designed for use with an oscillator when aligning radio 
receivers. The instrument consists of a tapped step-up trans- 
former, a potentiometer, a glow tube and three binding posts for 
connecting the output of the receiver to the transformer. Three 
input impedances are available, namely, 0.6 ohm, 1.5 ohms and 


4 ohms, which cover practically all receivers manufactured. 


The instrument is used by connecting it across the leads of 
the input to the voice coil of the loudspeaker. The speaker may 
or may not be connected, as desired by the user. So connected, 
the glow tube will glow when a signal is impressed on the output 
indicator. The glow of this lamp is very sensitive, following 
variations in frequency and intensity. Naturally, this provides 
a very sensitive indicator for adjusting trimmer capacitors to 


their optimum position. 


The entire mechanism is housed in an attractive die-cast 


bakelite case. 


ae nova INDICATOR 


SPECIFICATIONS 


Dimensions - 538” x 274” x 234” 
Weight - - - - 13 Ounces 
Case - Die-cast moulded bakelite 


Lamp Rating 50-60 volts breakdown 
Transformer Rating 80:1 (maximum) 


Input Impedances O to H, 4 ohms, 
O to L, 1% ohms, H to L, .6 ohm 


Potentiometer Resistance 
100,000 ohms 


NET PRICE $4.00 


RG AUTO RADIO ACCESSORIES 


RCA AUTO RADIO LOCK 
Stock No. 4575 


Auto Radio Sets are easy to install—but 
also easy to steal—unless protected by an 
RCA Auto Radio Lock. Just remove old nut 
from bulkhead bolt, slip on special bushing and 
nut, and lock slips over nut and bushing like 
a spare tire lock. Lock barrel made by Yale. 


Fits all makes of auto receivers. 


RCA Auto Radio Lock List Price 
Stock No. 4575 $1.35 
Qo S—): SS 


Instrument Panel Control Unit 
for RCA Victor Models 
M-123 and M-107 


Stock No. 4476 


Makes the remote control unit of RCA 
Victor Models M-123 and M-107 an integral 
part of the instrument panel. Specially 
designed for 1934 model Ford, Plymouth, 
Chrysler, DeSoto, and Dodge cars—over half 
of the total production of cars in first four 
months of 1934. May be adapted to other 
cars where sufficient panel space is available. 
Mounts flush with instrument panel. &/// 
Chromium finish with black enamel stripes. 4 


RCA Victor * 


This control unit makes a neat job that 
will increase your sales of RCA Victor 
Auto Radio Receivers. 


Instrument Panel Control Unit Suggested 
Net to dealers 
Stock No. 4476 $1.25 


Fitzall 


Universal 
Power 
Transtormers 


No longer is it necessary to “send away” for transformers for any 
make of radio receiver. RCA Fitzall Universal Transformers for all 
makes of radio receivers from 1927 to 1937 have been perfected .. . 
even anticipating future receiver design. 
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FOR FOUR-TUBE SETS 
(Not Illustrated) 


Specifications 

Slotted in every conceivable position for quick attachment 
anywhere, “‘H’’ type holes are provided in the mounting lugs 
differently spaced on opposite surfaces to allow maximum flex- 
ibility in mounting. Only four types are needed for the large 
12-tube jobs down to the 4-tube midgets. RCA Fitzall Uni- 
versal Transformers present the solution to one of the Service 
Engineer’s most annoying problems. 

Terminals are pro- 
vided to allow ample 
flexibility for adapt- 
ing the transformer 
to any receiver cir- 
CULE lent y 04 


windings are avail- 


able to meet the re- 


quirements of any 
circuit. RCA Fitzall 


Universal Trans- 


MAXIMUM 
SIZE SCREW 
NUMBER 8 


formers in four types 
fit all sets from 1927 
to 1937. 


HE old adage, “You can't tell what 


a book contains by looking at its 
covers, applies with equal force to Uni- 
versal Transformers. No Service Engineer 
can tell how a transformer has been con- 
structed by looking at it, nor can he tell 
how accurately it has been tested and 


checked. 


In preparing to manufacture and mar- 
ket a Universal Transformer, RCA de- 
termined that the Fitzall Universal Trans- 
former must in every way square itself 
with the RCA reputation for high quality 
parts and replacements. It must be able 
to “take it” under any and all service 
conditions that might arise. And the 
RCA Fitzall can. 


In the RCA Fitzall production, line 
testing and inspection is the order of 
the day. Primary windings are checked 
for shorted turns. The high voltage plate 
is tested for center-tap and the total 
windings for shorted turns. Each sepa- 
rate filament winding is tested for shorted 
turns. All this testing is done before 
any of the component units are assembled. 


Next comes impregnation. The prim- 
ary and high voltage windings are heated 


Check and Triple Check 
the Uniform High Quality 
of RCA Fitzall Universal 


Transformers » » » 


to the temperature of the bath before 
immersion to assure uniform penetration. 
Impregnation is accomplished in vacuum 
tanks which remove air and moisture 
from the insulation and seal it. 


The units are then assembled and 
tests are made for voltage ratio between 
primary and all other windings before 
the core is installed. The core is then 
applied and tests are made for core loss 
and exciting current. 


At this stage of production every 
single part has been tested separately 
and then collectively. 


After final assembly of all the parts, the 
transformers are tested all over again for 
primary watts input and primary exciting 
current. A\nd then they are tested again 
—this time automatically on a traveling 
test belt, with all possibilities of human 
error removed—under conditions more 
severe than ever developed in actual 
Service. 


Transformers that meet the exacting 
specifications of each of these many 
tests’ and inspections are considered 
worthy of the RCA name and are sold 
with the RCA guarantee. 


Modernizing 
Phonographs 


The 


1935 Money-Maker 


for 


Service Engineers 


V 
RCA Phonograph 


Modernization Kits 


HE phonograph is coming back into its Service Engineers, who realize a handsome 
own. The amazing technical perfection of profit from every sale. 
“Higher Fidelity’ Recording has revitalized 
interest in recorded music. The introduction 
of low-priced Bluebird Records has brought 
- recorded music within the reach of all. 


The modernization of phonographs is the 
Service Engineer's job, his opportunity for 
1935. He alone in the entire industry gets 
into the home under conditions favorable to 

Old Victrolas, talking machines of all the promotion of this new and profitable 
descriptions are being modernized by alert phase of home entertainment. 


Tom 
PACKAGE CONTENTS o make his work easy; 


: to simplify his purchases 
etna Pickup Volume Input of parts, the kits des- 
Becnicheon Control Trans. u 

cribed on this and the 
No Imped- No Resist- No Works 


No. | Type ay ees Py eee eines next page are presented 


10779 | Straight 900 5001/10414|RCA-26 and are available at 
8858 | Straight BO 7445 | General RCA Parts Distributors. 
Write to RCA Parts 


Division, Camden, N. J.; 
for booklet, “ Phono- 
graph Modernization.” 


11102] Inertia 5000]} None |RCA-57 


11091 | Inertia 200000)| 7529|RCA-56 


6592 | Midget 5000|} None |RCA-77 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


Sig. 3 


4 


RCA 
Phonograph Modernization Kit 


Stock No. 11099 


Contents: 200-ohm Pickup, Straight 
Type Pickup Arm, 500-ohm Volume 
Control, and Input Transformer. List 
price, $12.10. 


Stock No. 3599 
MOTOR MOUNTING ASSEMBLY 


(not illustrated), comprising one screw, 
one washer and one lock washer. This 
unit contains the three sets necessary 
for mounting the Stock No. 8989 Motor 
on the motor board. List price, $.30. 


Stock No. 8989 


MOTOR complete, for 60 cycles, 115 
volts. This is the same sturdy motor 
used in the highest quality of phono- 
graphs and combinations made by the 
RCA Victor Company. List price, $18.52. 


Stock No. 3391 


MOTOR BOARD SUSPENSION 
SPRING ASSEMBLY (not illustrated), 
comprising | bolt, 1 top spring, 1 bot- 
tom spring, 2 cap washers, 1 C washer 
and 1 nut. Recommended for mount- 
ing a motor board for Stock No. 8989 in 
a cabinet. Specially tuned springs pre- 
vent vibration being transmitted me- 
chanically to the pickup and spoiling 
reproduction. Four sets required, 

List price, 4 sets, $2.00. 


RCA 
Phonograph Modernization Kit 
Stock No. 11100 


Contents: A 2450-ohm Midget Pick- 
up and 5000-ohm Volume Control. For 
inexpensive installations where space 
is limited. Usually used with Stock 
No. 9038 Motor, shown directly below 


at right. List price, $5.85. 


RCA Phono- 
graph Modern- 
ization Kit 


Stock No. 11075 


Contents: 20-ohm 
Pickup, Straight 
Type Pickup Arm, 
60-ohm Volume 
Control, and Input 
Transformer. List 
price, $10.80. 


RCA Phono- 
graph Modern- 
ization Kit 
Stock No. 11076 


Contents: 700-ohm 
Pickup, ImertiaType 
Pickup Arm, 5000- 
ohm Volume Con- 
trol. Due to high 
impedance of pick- 
up, no input trans- 
former is included. 


List price, $10.50. 


Stock No. 8948 


TWO SPEED TURNTABLE. Fits 
shaft of Stock No. 8989 Motor (shown 
above). This turntable adds distinc- 
tion to your work and gives it the 
stamp of modern workmanship. It is 
the same turntable used in RCA Victor 
Combinations to play both standard 
(78 R.P.M.) and long-playing (33% 
R.P.M.) recordings. List price, $5.50. 


Stock No. 7180 


AUTOMATIC ECCENTRIC BRAKE 
(left) to stop the turntable at the 
end of a record having an eccentric 
groove. To be used with Kits Nos. 11099 
and 11075 (Pickup arms of the 
“straight type’’). List price, $2.60. 


Stock No. 11106 


The SHIFT LEVER used to change 
the speed of the turntable (8948) from 
standard to long playing. Not in- 
cluded with 8948. List price, $.98. 


RCA Phonograph Modernization Kits 


RCA 
Phonograph Modernization Kit 
Stock No. 11080 


Contents: 7-ohm Pickup, Inertia 
Type Pickup Arm, 20,000-ohm Volume 
Control, and Input Transformer. 
List price. $13.10. 


Stock No. 3813 
MOTOR MOUNTING ASSEMBLY 


(not illustrated), comprising one metal 
bushing, two rubber bushings, one flat 
washer, one lock washer and one nut. 
Three sets required to mount Stock 
No. 9038 Motor (above). Liat price, 
3 sets, $1.68. 


Stock No. 9038 


SYNCHRONOUS TYPE MOTOR 
WITH TURNTABLE —115 volts, 60 
cycles. Although this motor is not 
self-starting, it serves the purpose ad- 
mirably where cost is a factor. Where 
space is limited this unit fits in easily. 
Plays either 10 or 12-inch records at 
standard speed. List price, $8.00. 


This is the sturdy motor and turn- 
table used in the RCA Victor Record 
Player. Its small size, light weight and 
low price make it ideal for portable 
equipment or for permanent installa- 
tions in which either cost or space is the 
main consideration. 


Stock No. 6896 


AUTOMATIC ECCENTRIC BRAKE 
to stop turntable at end of record hav- 
ing an eccentric groove. To be used 
with Kits Nos. 11075 and 11099 (Pickup 
arms of the inertia type). List price, 


$2.50. 
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A miniature Awadul Lhlon 


HOW YOUR customers 

how to broadcast records 
to themselves with the RCA 
Phonograph Oscillator. Pos- 
sessing all the appeal of a 
distinct novelty, but with 
RCA practicability and du- 
rability built in, the RCA 
Phonograph Oscillator will 
prove popular with Service En- 
gineers and receiver owners. 


for every receiver... profits for Service Engineers! 


RCA Phonograph Oscillator 


For the Service Engineer: For 
the Service Man the RCA _ Phono- 
graph Oscillator does two things. It 
makes additional profits for him 
through the sale of additional equip- 
ment and solves one of his toughest 
problems in phonograph moderni- 
zation work. The output from the 
pickup coil modulates the oscillator 
which is coupled to the antenna of 
the receiver. This modulated signal 
is tuned in on the receiver just like 
any broadcasting station. 


Only a few minutes are required to 
attach the RCA Phonograph Oscil- 
lator. No struggle is involved to get 
the grid bias right; no circuit changes 
to make; no impedance matching. 
Just a few simple connections are 
necessary, for which directions are 
supplied with the equipment. 


For the Receiver Owner: The RCA 
Phonograph Oscillator provides a min- 
lature broadcasting station for every 
receiver-owning home. Its fidelity 
of record reproduction is limited only 
by the qualities of the receiver to 
which it is attached. It enables the 
owner to hear his favorite artists when- 
ever he wants and as often. 


With the rapidly reviving interest in 
record reproduction, and low-priced 
Bluebird records now within the 
reach of all, a tremendous field for 
profits awaits the alert Service Man. 


This unit presents one more RCA 
profit maker for Service Engineers— 
one more trouble saver. Watch for the 
announcements of new, interesting, 
money - making, labor - saving devices 
that RCA Parts Division Engineers 
are developing now. Keep in touch 


with your RCA Parts Distributor. 


Stock No. 9554, List Price, (without tube) $7.75 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 


Here’s more about that money- 


making Oscillator RK-24 


HE RK-24 Phonograph Oscillator is a small 
broadcast band oscillator unit designed for 
use with the RCA Victor Record Player (Model 
R-93), it may be attached to radio sets of all 
kinds and types. In addition to its primary 
use with the R-93, it may be used also for 
attaching any type of magnetic pickup to any 
type of receiver with slight modifications 
(usually the inclusion of an input transformer). 
The primary purpose of the RK-24 Phono- 
graph Oscillator is to insure proper phonograph 
reproduction within the limits of the receiver 
in all cases, avoiding the necessity of any circuit 
changes. No longer is the Service Engineer 
worried with the problems involved in over- 
coming avoidance of hum, distortion in the 
audio system and other factors that invariably 


occur. 


FOOL-PROOF CONSTRUCTION 


The unit is of simple design and fool-proof 
construction, and may be attached to prac- 
tically any set by one unskilled in the art of 
radio service. Suitable leads with special con- 
tacts are provided for obtaining filament and 
plate power for the oscillator unit, so that 


internal wiring to the chassis is not necessary. 


Of unusual interest is its ability, through the 
use of the RCA-6A7 or 2A7 tubes, to be used 
with receivers having either 2.5-volt heater 
type tubes or 6.3-volt heater type tubes. For 
this reason it is sold without tube. This adapt- 
ability makes it possible to operate the RK-24 
Oscillator with practically all radio sets of the 


AC type manufactured during the last five years. 


A TRANSMITTING STATION 


The RK-24 is actually a miniature trans- _ 


mitting station, modulated with the output of 
the phonograph pickup. As the frequency 
range of the pickup is usually equal to or better 


than the transmission range of the ordinary 


broadcasting station and there is no intervening 
factor such as fading and distortion due to 
transmission, the phonograph quality will, in 
practically all cases, be that obtained with the 
very best possible local broadcasting stations 
to which the receiver may be tuned. 

For this reason, one will know in advance 
that the phonograph reproduction quality will 
be limited only by the capabilities of the 
receiver to which it is attached. 

The simplicity of connections is such that it 


usually takes about five minutes to install. 


A TRANSFERABLE UNIT 


The RK-24 may be removed from one re- 
ceiver to another very quickly and easily. 
Optimum results will be obtained in all cases. 
Avoidance of any switching requirements in 
the radio chassis proper, as well as any circuit 
changes, such as changing of detector tube bias 
to operate them as audio amplifiers and lack of 
sufficient audio gain, are all eliminated through 
the use of the RK-24 Oscillator. 


We believe this oscillator fills a long-felt need 
often expressed by service men modernizing 
old phonographs, or service men attaching 
electric phonographs to ordinary radio sets. 
It also opens up a new field due to the simplicity 
of its connections, and the assured results 


obtained. 


ELECTRICAL SPECIFICATIONS 


Puning Range.s: he 1400-1700 Kilocycles 
Type of Oscillator Circuit. ..Hartley Oscillator 


Type of Modulation 
Suppressor Grid Modulation 


Input Voltage. ew. 8.2m crn cee 0.3 Volt 
Output Impedance 209s... 3 28s iu eas 30 Ohms 


Heater Current 


1.0 Ampere (2.5 V.), 0.3 Ampere (6.3 V.) 
Plate Current. . .2.0 Milliamperes at 250 Volts 


All RCA Victor Service Notes 


... Now in Five Bound Volumes 


Vielor Vietor 
RCAVictOr sms sernce 
SERVICE ores Notes; 
NOTES 


This library contains complete service information, drawings and price lists 1923-1934 


So immediate was the acceptance of the bound 
volumes of RCA Victor Service Notes for 1931-32 
and 1933; so strong was the demand that three more 
volumes have been compiled. There are now five 
bound volumes included in the RCA Victor Service 
Library. 

The five volumes cover all RCA or Victor models 
produced from 1923 to 1935 except old Victrola 
instruments that did not contain a radio receiver. 
Complete replacement parts lists are provided for all 
models issued since 1929. 

When the Service Engineer wants technical infor- 
mation on any RCA Victor model, he turns to the 
index of his bound volume; a moment later diagrams, 
parts lists and prices and service notes are lying flat 
on the table before him. 


Service Engineers who use the volumes regard 
them as their ‘Business Bible,”? not alone for the 
diagrams and drawings but for the time saving 
service information, conveniently arranged for every 
RCA Victor receiver. Schematic drawings can be 
obtained elsewhere, but the technical information is 
not so readily found. 


In addition, each volume will contain other 
valuable information such as impedance, inductance 
and capacity charts, and other data peculiar to the 
receivers described therein. 


A limited edition is being published and to make 
sure of copies for yourself, we suggest that you place 
your order now. 


* NET PRICE « 
$1929 PER VOLUME 


F. O. B. CAMDEN, N. J. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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RCA Victor Shield Kits R-17-M =e RE-40-P TMV 97-A 260 
Frequency, Impedance, In- : Soe mae 280 

Gr eae ae Croan ale R-51-B and R-53-B 100 and 101 500) 

Chart R-22 R-71 and R-72 100 and 101 (Revised) 310 
RCA Test Oscillator R-25 D.C. R-71-B 110, 111 and 115 330 
RCA Tools R-27 R-73 112 331 
Replacement Vibrator R-27 (Revised) R-73 (Revised) 114 
Dealers Kits R-28 R-75 120 


1934 


RCA Laboratory Equipment 
RCA Standard Signal Gen- 
erator Type TMV-18-D 
RCA Universal Curve Re- 
corder Type TMV-36-B 
RCA Beat Frequency Oscil- 
lator Type TMV-52-E 
RCA Field Intensity Meter 

Type TMV-75-B 
RCA Regulated S.P.U. Type 
TMV-118-B 
RCA Tools and Accessories 
RCA Full Range Test Oscil- 
lator Type TMV-97-B 
RCA Output Indicator Type 
TMV-121-A 


RCA Auto Radio Accessories 

RCA _ Replacement 
formers 

RCA Pickup Kits 

RCA Phonograph Oscillator 

RCA Victor Bound Volume 
Service Notes 

RCA Cabinet Refinishing Kit 

RCA Radiotron Data Sheets 

RCA Victor Model R-91-B 

RCA Victor Model R-92 

RCA Victor Model R-93 

RCA Victor Model 102 

RCA Victor Model M-105 


Trans- 


RCA Victor Model M-107 
RCA Victor Model 112-A 
RCA Victor Model M-116 
a eae Models 118 and 
RCA Victor Model M-123 
RCA Victor Model 124 

RCA Victor Model 126-B 
RCA Victor Model 127 
pte ene Models 128 and 

4 


RCA Victor 
and 235-B 

RCA Victor Models 143 and 
242 


Models 135-B 


RCA Victor Models 140, 141, 
141-E and 240 (with ex- 
ternal I. F. transformers) 


RCA Victor Model 221 
RCA Victor Model 223 
RCA Victor Model 261 
RCA Victor Model 262 
RCA Victor Model 281 
RCA Victor Model 301 
RCA Victor Model 320 
RCA Victor Model 321 
RCA Victor Model 322 
RCA Victor Model 327 


RCA Victor Models 340 and 
340-E (with external I. F. 
transformers) 

RCA Victor Model 341 

RCA Victor Model 380 

RCA Victor Model 380-HR 

RCA Victor Model 381 

Nine-Tube General Purpose 
All-Wave Receiver (AVR- 
5A) 

RCA Full Range Test Oscil- 
lator Type TMV-97-B 
Instructions 

RCA World Wide Antenna 
Installation Instructions 


You can save 


RCA Cabinet 
Refinishing Kit 


Analiv 
for coloring shellac 


OU won't call in the cabinet refinisher nearly 
so often after you get the RCA Cabinet 
Refinishing Kit. 


refinishing job with it, but you can do most of 


OF course you cant do every 


them—saving time and money on every job. It’s 


The RCA Cabinet Refinishing Kit 


the little touch-up jobs that occur most often any- 


Can Refco Oil 
Can Valvoline 
Can Tripoli 


Assortment Sand 
Paper 


Assortment Stick 
Shellac 


Pkgs. Aniline Stain 


Powders 


Touch-up Brush 


Spatula 
Rubbing Block 


Instruction Sheet 


how. Someone in the 
shop lays a hammer on 
the cabinet; a button on 


the truck driver's coat 


scratches it in delivery; 


or perhaps it has been 
marred in home demon- 
strations or while on dis- 
play in the dealer's store. 
But whatever the cause, 
you have the remedy at 


hand for use. 


does not contain all the material you 
will need for every job. For example, 
it does not contain lacquer, or a lamp 
But things 
like that are obtainable anywhere. 
Only the hard-to-obtain things have 
been included; the items you would 


for heating the spatula. 


have to run all over town to get, if 
obtainable at all. 


Packed in a durable leatherette 
case, measuring 94x 414" x24" it 
opens like a purse. Stock No. 9546. 
Net to Service Engineers $2.90. 


ORDER FROM YOUR RCA PARTS DISTRIBUTOR 
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MODELS NOT. ILEUS BRIA TIEeD 


MODEL 91-B 


Mopet 91-B—A compact, portable three-tube battery set 
with good sensitivity, selectivity and tone. Five-inch magnetic 
speaker and volume control. Comes with 7-foot cable for 
storage battery connection and fuse in ‘‘B’’ battery lead as 
tube protector. Cabinet of metal, of midnight blue top and 
sides, silver front and back. 


MODEL 102 


Mopet 102—Four-tube Standard T. R. F. radio capable of 
operation on A. C. or D. C._ Police reception, five-inch 
permanent magnet speaker, 0.9-watt output. In blue-black 
metal cabinet with front and back silver lacquered. 934” 


wide, 63(” high, 534”’ deep. 


MODEL 124 


Monet 124—A 6-tube Superheterodyne with automatic 
volume control, tone control, 6-to-4 vernier tuning, big 
dynamic speaker, police call reception, illuminated dial. 
Cabinet with aspen veneered front panel and metallic-finished 
grille. 


MODEL 135-B 


Moper 135-B—A seven-tube, two-band (540 to 1720 and 
5400 to 18,000 kc.) Globe Trotter Superheterodyne operating 
on batteries. Identical with Model 235-B, except for eight- 
inch permanent magnet speaker and table cabinet. Cabinet 
neo-classic with two-tone hand-rubbed finish. 1718%’’ high, 
1414" wide, 10” deep. 


MODELS NOT ILLUSTRATED 


MODEL 211 


Moper 241—A five-tube, two-band (540 to 1720 and 
5400 to 18,000 kc.) Superheterodyne Globe Trotter identical 
with Model 118, but housed in an engaging console cabinet 
and equipped with a ten-inch dynamic speaker. Cabinet is of 
neo-classic design with blended, hand-rubbed walnut finish. 
Dimensions: 40’ high, 2314’’ wide, 113%’’ deep. 


MODEL 221 


Mopet 221—A six-tube, two-band (540 to 1500 and 
5400 to 15,500 kc.) Superheterodyne Globe Trotter with ten- 
inch dynamic speaker, airplane dial, dual ratio vernier tuning, 
automatic volume control, tone control, and 3.5 watts out- 


put. In neo-classic console finished in two-tone blended 
Walnut 40” high 2314" wide, 1236” deep. 


MODEL 224 


Moper 224—A six-tube, three-band (540 to 18,000 kc.) 
Superheterodyne Globe Trotter with the identical chassis of 
Model 4128, but equipped with a ten-inch dynamic speaker, and 
housed in a cabinet of console type. Cabinet is neo-classic in 
style and finished in blended, hand-rubbed walnut. 41” high, 
2416” wide, 1214” deep. 


MODELS NOT ILLUSTRATED 


MODEL 240 


Mover 240 Wortp-Wipe Rapio—A powerful eight-tube 
Superheterodyne (short-wave and standard programs) with 
remarkable tone quality and freedom from background noises. 
Automatic volume control, 50-to-1 vernier tuning, tone con- 
trol, oversize dynamic speaker, full vision airplane dial. 
Housed in a beautiful walnut veneered console. 


MODEL 242 


Mopei 242—An eight-tube, four-band (140 to 410 and 
540 to 18,000 kc.) Superheterodyne Globe Trotter, identical 
with Model 143, except for a ten-inch dynamic speaker and a 
console cabinet. Cabinet is neo-classic in design. Finish is 
blended, two-tone, hand-rubbed walnut. 4114” high, 26’’ 
wide, 14’’ deep. 


MODEL 261 


Moper 261—A magnificent ten-tube standard (540 to 
2800 kc.) Superheterodyne with ten-inch dynamic speaker, 
vernier tuning, hi-low tone control, sensitivity control, auto- 


matic tone compensation, automatic volume control and eight 
watts output. In console cabinet with aspen overlays and 
oriental wood veneers. 4134” high, 2614’ wide, 1414" deep. 


MODELS NOT 


ILLUSTRATED 


MODEL 301 


Duo 301—A four-tube standard Superheterodyne com- 
bined with electric phonograph. (Range 540 to 3500 kc.) 
Tone control, illuminated dial, five-inch dynamic speaker, 2.5 
watts output, police reception, electric pickup, synchronous 
motor. In mahogany-veneered table cabinet with aspen over- 


lays. 1434’’ high, 1114” wide, 9”” deep. 


MODEL 321 


Duo 321—A~ six-tube, two-band (540 to 1500 and 5400 
to 15,500 kc.) Globe Trotter Superheterodyne with two- 
speed all-electric phonograph. ten-inch dynamic speaker, air- 
plane dial, dual ratio vernier tuning, automatic volume con- 
In walnut-veneered 


trol, tone control and 3.5 watts output. 


console cabinet. 40’” high, 2178’’ wide, 15’ deep. 


MODEL 320 


Mover 320—The radio chassis of the Model 320 is 
similar to that of the 122, with the exception that it uses a 
full ten-inch loudspeaker. The phonograph has a two-speed 
turntable, magnetic pickup, inertia suspension arm and syn- 
chronous motor. The radio record switch is combined with 
the phonograph volume control and mounted on the motor 
board. The console cabinet is of classical Eighteenth Century 


design of walnut veneers. 


CROSS-INDEX 


RCA Victor, General Electric, Westinghouse and 
Graybar Models 


RCA Victor Models not listed have no Brand equivalents 
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Brand Models Without RCA Victor Equivalents 


WR-8 
WR-8-R 


K-82 
]-88 
H-94 
H-O1-R 
]-109 
JZ-826 
JZ-828 


Westinghouse WR-6 Chassis with Clock in Colum- 
naire Cabinet. 

Westinghouse WR-6-R Chassis modified for Vertical 
operation in Columnaire Cabinet. 

E. K-62 in Clock Cabinet. 

E. J-82 with Manual] Motor Board. 

E. H-51 (Modified) in Clock Cabinet. 

E. H-51-R (Modified) in Clock Cabinet. 

E. J-100 Chassis and Automatic Motor Board. 
E. JZ-822 in Console Cabinet. 

E. J-88 with Short-Wave Adaptor. 


aaaanaa 


Sig. 4 


Instructions for 


RCA Victor 91-B 


Three-Tube Battery-Operated Radio Receiver 
(Table Model) 


INSTALLATION 


Location—After unpacking the instrument, select a 
location where connections can be made conveniently to the 
antenna and ground. Because of its light weight and small 
size, the set may be mounted upon a convenient shelf or upon 
an article of furniture (such as a piano or end-table) but 
preferably should be located where its battery cable will 
reach a compartment suitable for concealing the batteries, 


Antenna and Ground—A well-insulated outdoor antenna 
having a length of from 50 to 100 feet including the lead-in 
wire is recommended. It should be erected as high as con- 
veniently possible and sufficiently remote from power lines 
and street railways to prevent excessive local interference. 
If the instrument is installed in a building of non-metallic 
construction, an indoor antenna ordinarily will afford satis- 
factory reception and may be considered the most practical. 
Buildings in which the roof or framework is of metal, how- 
ever, form an effective shield which greatly impedes the 
passage of radio waves; to insure best results in such installa- 
tions, therefore, an outdoor antenna is essential. 


A good ground connection is necessary for best per- 
formance of this receiver. The ground wire should be as 
short as possible and preferably attached to a cold-water 
pipe. In locations where a piped water supply is not available, 
an excellent alternative ground can be procured by attach- 
ment to a metallic stake driven from four to six feet into 

_ the soil. The surface of the pipe or metallic stake should be 
scraped clean and an approved ground clamp used to insure 
a tight and permanent conncction. 


Two flexible leads extend through the left-hand opening 
in the rear panel of the cabinet for connection to the antenna 
and ground. Connect the black lead to the antenna wire or 
lead-in and the yellow lead to the ground wire. Both joints 
should be soldered and wrapped with insulating tape. 


Batteries—The following batteries are required: 
“A” Battery—One 6-volt storage type. 


“B” Battery—Three 45-volt dry batteries. Heavy-duty 
batteries (such as Eveready No. 486 or No. 870, Burgess 
No. 21308 or No. 10308) are to be recommended for 
reasons of economy. Standard-size batteries (such as 
Eveready No. 485 or No. 872, Burgess No. 22308 or 
No. 2308), however, may be used if preferred. 


Make certain that the On-Off switch (small knob extend- 
ing through rear panel of cabinet) is in the “off” position, 
then connect the battery cable (extending through right-hand 
opening in rear panel) to the batteries exactly as shown by 
the connection diagram label on the bottom of cabinet. 
Separate insulated wires are furnished for necessary connec- 
tions between the “B” batteries. 


Tubes—The instrument is equipped and tested at the 
factory with RCA Radiotrons and is shipped with these 
tubes installed. The set, therefore, is ready to operate when 
it is removed from the shipping container and external 
connections are made as heretofore described. 


If, when first installed, the receiver either performs 
imperfectly or fails to operate, it is probable that one or more 
of the tubes or dome terminal (grid) clips have been jarred 
loose in shipment. With the “On-Off” switch in the “off” 
position, remove the cabinet rear panel (held in place by 
screws at the edges), then refer to the tube location diagram 
printed on the license label (also located on bottom of cabinet) 
and make certain that all tubes are pressed down firmly 
in their respective sockets and that the three grid clips are 
tightly attached to the dome terminals of the proper tubes. 


OPERATION 


Except for the “On-Off” switch on rear of instrument, 
two operating controls only are used. These controls appear 
upon the cabinet front panel, the left-hand knob being the 
Nolan Control and the right-hand knob the Station Selector. 
The instrument should be operated as follows: 


1. Set the “On-Off” switch to the “on” position. It will 
be necessary to wait approximately one-half-minute for the 
tube filaments to heat before reception is possible. 


2. Turn the Volume Control fully clockwise and rotate 
the Station Selector slowly in either fircetion until a station 
is heard. Stations in the standard broadcast band (540- 
1500 kilocycles) will be received between dial settings of 
100” and “10,” approximately; police calls transmitted at 
frequencies up to 1712 kilocycles will be received near the 
“0”? end of the scale. 


3. After receiving a desirable signal, turn the Volume 
Control counter-clockwise until the volume is reduced to a 
low-level. Now readjust the Station Selector accurately to 
the position mid-way between the points where the quality 
becomes poor or the signal disappears. 


NOTE—When tuned to a strong local station with 
the volume control fully advanced, a condition may be 
observed where a certain amount of counter-clockwise 


.0179 


rotation of the control will improve the quality of repro- 
duction and actually increase the volume. This condition 
is caused by “overloading” and may be corrected simply 
by setting the volume contro! below the readily-apparent 
critical point. 


4, Adjust the Volume Control to obtain the desired 
volume. 


5. When through operating, turn the On-Off switch to 
the “off” position. 


IMPORTANT—To avoid damage to the tubes, 
always set the On-Off switch to the “‘off”’ position while 
interchanging or replacing tubes, or while new batteries 
are being installed. 


Fuse—The receiver is protected by a 0.5 ampere fuse 
connected in the “B-+-” (red) lead from the On-Off switch. 
Should the receiver at any time fail to operate, separate 
the coupling-type fuse holder and examine the fuse (being 
careful not to lose the tubular spacer, which is necessary to 
insulate the fuse from the metal holder). If the fuse is burned 
out, check all battery connections and have all tubes tested 
by your dealer before installing a new fuse. This is a special 
fuse. Obtain replacement fuses from your dealer—do not 
use any substitute for this fuse, 
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Figure B—Wiring Diagram 
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SERVICE DATA 


“A” Battery Required............ Six-Volt Storage Battery to properly adjust the capacitors, a Stock No. 9050 Test 
“BR” Battery Required................ Three 45-Volt Blocks Oscillator and 7065 adjustment screwdriver are required. 
Also an output meter should be connected across or in place 

SHA CULL OM sayy oer vnc caret rset cease 0.9 Ampere of the loudspeaker winding. Proceed as follows: 
“B) Current (Maximum Volume) 18 M. A. (A) Place the oscillator in operation at 1400 K. C. and 
EPR Ft rant oe (Minimum Volume) 9 M.A. connect its output to the antenna and ground of the 
Type and Number of Radiotrons receiver. Connect the output meter and place the 

1 RCA-78, 1 RCA-77, 1 RCA-38, Total 3 receiver in operation. 
Wndistortedi\Outputeccae see eee oro 0.2 Watts WOES ae SO. ale CEES ara ciuet Be 
: volume control and oscillator output until a deflec- 
Tuning Range.. jo Falieiteie:letletelieiie)'e) « "sl eleieie. sileteielie\s, eie. 0 540-1712 K. C. tion is obtained in the output meter. Adjust each 
By perotshoudspeakeraemprmih vant ere Magnetic trimmer until maximum output is obtained. The 
This battery type tuned R. F. receiver incorporates 1BHe) Des adjustment is when a minimum value of 
excellent performance in conjunction with minimum cost and trimmer capacity is used. Readjusting the dial may 
up-keep requirements. Service work consists principally of be necessary to arrive at such a condition. Then 
zene and line-up adjustments. The proper method slightly reduce the setting of the detector trimmer 
of aligning the receiver follows. by turning it clockwise. This compensates for a 
ef sed li C F Adj slight increase in the capacity of this circuit that 
. F. Line-up Capacitor justments occurs when the chassis is returned to its case. A 
Two adjustable capacitors are provided for adjusting the little experimenting will disclose the proper amount 
R. F. circuits to maximum electrical alignment. In order of this reduction. 


RADIOTRON SOCKET VOLTAGES 


Maximum Volume Control Setting 


7 Cathode to Control | Cathode to Screen Cathode to Plate, Plate Current, Filament or 

Radiotron No. Grid, Volts Grid, Volts Volts M. A. Heater, Volts 
1. RCA-78 R. F. 2.5 95 132.5 7.0 6.0 
2: RCA-77 Detector DES x 27* 50* 0.135 6.0 
3. RCA-38 Output 12.0 123 115 7.5 6.0 


* Cannot be measured with ordinary voltmeter. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock DESCRIPTION List | Stock DESCRIPTION List 
No. Price No. Price 
RECEIVER ASSEMBLIES 6114 Reset 000) ohms—Carbon type—l watt (R2)— “ie 
x PY CCL ED rac es OIcir as OTIS 0 OeLO CIDIAT TC EE IO EA PO Orn -10 
3546 Capacitor—1 SOimnnitd AGG) Aas haletectesisuskeret ones Situs nse $0.32 6186 Ron eee Gouin Cate pet watt (Roy 
3560 | Resistor—1,600 ohms—Carbon type—% watt (R8)— Package: Of Oimscaic seis tte oltie wane sisi sPhatiasts sn ee ane 1.00 
Packagelol outaasta stare eteaicietr ole steers leech taisacsichsrevetern rs 1.00 6240 MER ce tere 2 ume vob nie Car hone ty hescie watt (RS) 
3602 | Resistor—60,000 ohms—Carbon type—% watt (R7)— Backeagevolioian susclcntrs niacin sie severe skaeteitere treteraeis a 1.00 
Package 00 Soo 1.00 651169 | Gonnector——Birse COM MECLOL =1..«.012)614/410/s\e\sle'e evo)e} ic) sells levels) ls -16 
S040 5} Capacitor —0.05 mid: (C4)... ec oswetie se ene en tine ence i 68200 Coils=Ancenua coal (aly E2, L3).canassasesccaaeess Gatos 86 
ame eee ra ls Call) sree tags Ati ; 6821 | Coil—Detector coil (Ti4, L5, L6).......--cce002 sso e000 96 
3748 | Fuse—0.5 ampere (F1)—Package of 5............+-0000> .40 ‘ z 
3848 | Capacitor—300 mmfd. (C9)........00ceeeee cece cece eens .30 | 6822 | Condenser—2-gang variable tuning condenser (C2, C3, 
3860 | Socket—5-contact Radiotron socket.............200ee 00s 32 CO, CT). reece eee teen erent rete teens 2.34 
Bor mle Capacitor—O-limfda (GLO) waren aaensec ee tures ene 30m | OO? enle Violanrel controle (ltl) letelefeteyeletess ae ia ttetetae eitiers ler ierelr eee 1.05 
3998 | Resistor—15,000 ohms—Carbon type—% watt (R4)— 68308 Gable—Battery, Cables is tas 0 tikes are osorelolatesshatee rere nce are obec 1.12 
Package ELD ete eercdcle terete See uaRen CleceTe eae ere bases o htartausiial SS 1.00 GM | Coardhiae— aS Oma (CR CGO euconsucace-cusvacso: 1.10 
Be a ee a ire Se iaes 62? Wi Capacitor kU mld (C19) ens: he cette as ates tos 85 
stor—350, s— —lw4w — : 
Raskues of 5... rs ee) é: a a : wee Wn a Oe ‘ Mtn Pace 1.00 7485 | Socket—6-contact Radiotron socket............-+.+0-08- -40 
4076 | Escutcheon—Volume control] escutcheon—Package of 2... .26 
4077 | Escutcheon—Station selector escutcheon—Package of 2... .26 REPRODUCER ASSEMBLIES 
4078 | Knob—Station selector knob—Package of 5............. Me FO || Snot CanG GUI oc on vb dohoc dapnasdhessectucow 50 
Ate eee, nee ye yaee £5 a) ee ee a 7713 | Mechanism—Speaker mechanism complete (1.7).......... Sule 
nob—Volume control knob—Pa £15 Safe ae wisi east 8 . 
4097 | Switch—Operating ewitch—Double pole—Single throw 9470 .|, Reproducer—Com plete. <6). occ ce aren etsiae tees cee sececs 4.62 
PUL arc lolesata lentes asl eke Whevevake aosiciVeistatepcreisnaialesarnivie) al ote. .oft 94 9471 Cone—Speaker cone—Package of 5........0.02eeeeeree: 3.50 
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Figure 1—Schematic Circuit Diagram 
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ELECTRICAL SPECIFICATIONS 
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INECEOPIONE In pecatncemews sy Aiea atemy noha uel o oils 
PA CKOPSLIMIpPedAalices sabes) ton ait fe ani wis esting, a ea 
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This dealer recording instrument is a special record- 
ing unit designed primarily for making home recording 
records in dealers’ stores. The unit consists of a special 
recording head and suspension arm assembly, a three- 
stage amplifier and a suitable power supply. Of 
special interest is the inclusion of two level indicating 


5 SESS ce Oo Aer a eee wh a 115 Volts 


By Bckag SSE es eg oS PY SRE Oe MERE TAD Siaee ENA 60 Cycles 
acetate Acie a tae enc eae ho A, 95 Watts 
Be cee eae 2 RCA-56, 1 RCA-53, 1 RCA-80—Totral 4 
Fhe aks eRe REO fn aa aa Two-Button, Carbon Type 
SOY Lr TFs ees et te 200 Ohms Each Button (Average) 
PRA CE erie kar oh fe 7 Ohms at 1000 Cycles 
eds eRe pes othe tt NE 33% R.P.M. and 78 R.P.M. 


Wey ee ee ee ENCED one MRS er eR es 14 Inches 
SEA aGRGE AH RE aT RCT Behe Reh ne CR eR 14 Inches 
att ec Rais ee DY URE A plant 40 Bein eh, 6 Aaa 18% Inches 


lamps which permit the proper recording level to be 
maintained at all times. A class ‘‘B’’ output stage 
provides sufficient power to operate the recorder at its 
optimum level. A two-button microphone permits a 
high fidelity to be obtained in the recording of all 
types of programs. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The sound to be recorded is picked up by the two- 
button carbon microphone which changes the sound 
vibrations to electrical voltage variations of corre- 
sponding frequency and dynamic range. The micro- 
phone is transformer coupled to the grid of the RCA-56 
first audio amplifier. Microphone current is obtained 
from across a 500 ohm section of the bleeder system 
of the power supply. 

The output of the first audio stage is resistance 
coupled to the RCA-56 second stage audio amplifier, 
which in turn is transformer coupled to the grid of the 
RCA-53 class B output stage. 


The output of the RCA-53 is transformer coupled 


SERVICE 


Except for the replacement of defective Radiotrons, 
very little service work will be required in con- 
junction with this instrument. Figure 1 shows the 
schematic circuit diagram, Figure 2 the wiring 
diagram, and Figure 3 the various socket voltages. 
’ Figure 4 shows the assembly wiring diagram. 


to the recording head, which transforms the electrical 
voltage variations into mechanical vibrations and 
thereby cuts the home recording record. A feature of 
the output system is the two neon level indicating 
lamps. They are both connected between the center 
tap and one side of the output transformer through a 
resistance network. Full brilliancy in one lamp with 
occasional flashes of the second lamp indicates the 
proper amount of power for recording. 


The power supply consists of an RCA-80 full wave 
rectifier and the necessary power transformer, choke 
and filter capacitors. The power supply furnishes 
plate and grid voltages to all tubes and the microphone. 


DATA 
(1) Voltage Readings 


The following voltages are those at the tube 
sockets while the recorder is in operating condition. No 
allowance has been made for current drawn by the 
meter and if low resistance meters are used, such 
allowances must be made. 
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(2) Service Data on Magnetic Pickup 


The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details bE construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 

The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 


P 


response characteristic is substantially flat from 50 to 
5,000 cycles. 


(3) Replacing Magnet Coil, Pivot Rubbers, Armature 
or Damping Block 


In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 6), it is necessary to proceed 
as follows: 

(a) Remove the pickup cover by removing the 

center holding screw and needle screw. 

(b) Remove the pickup magnet and the magnet 
clamp by pulling them forward. 

(c) Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 


Cathode to Plate to Place H 
Radiotron No. Ground, Ground, Current, Vales 
Volts Volts M. A. Ones 
RCA-56—1st A. F. 5.0 100* 3.8 125) 
Eee 3BMA RCA-56—2ndA.F 11.5 245 5.0 2 
2 O@) pos AOR = PG ol. . . s 
( avreur(@) ee ; we RCA-53—Power ie 285 30.0 2.5 
2.5u(#) ©) ©) aN 
WS 285. Sty Og RCA-80—Rectifier | Total Rectified Volrage—290 Volts 5.0 


Figure 3—Voltage Readings at Radiotron Sockets 


*Calculated —High Resistance Circuit. 
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INTERNAL CONNECTIONS 
OF INPUT TRANSFORMER 


Figure 4—Assembly 
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(d) Remove screws A and B, Figure 6, and then 
remove the mechanism assembly from the 
pole pieces. 

(e) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to 
replace the rear pivot rubber, then the end of 
the armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed. The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 


MAGNET 


=z DAMPING 


we 
= BLOCK 
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= 


\apMATURE 


DAMPING’ BLOCK 
Figure 5 


(f) The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. 

(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 

(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. Ai little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 6), and sliding the mechanism slightly 
in relation to the pole pieces. 

(i) The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 

In assembling, it may be desirable to check the 
armature air gap by means of a small Feeler Gauge. 
This air gap should be .009” on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered, 


(4) Replacing the Damping Block 
If it is desired to replace the damping block, it may 
be done in the following manner: 


(a) Disassemble the pickup as described under the 
preceding section. 


<=~<——MAGNET CLAMP 


COVER 
BRACKET 
(BRIDGE) 


S| ARMATURE 


NEEDLE FRONT MECHANISM 
SCREW RUBBER NEEDLE COIL SUPPORT 


Figure 6 


(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 


(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 


(d) Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 

(e) After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 7, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 

Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 


Figure 7 


called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 
as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h). 


Stock 
No. 


3787 
6648 
3772 
4498 
7590 
6824 


6552 
Sylales 


4396 
3047 
3526 
6303 
3594 
3252 


4398 
4400 
4399 
6300 
7484 
3719 
6551 
6556 
9026 
4401 


4403 
3216 


4500 
4499 
4501 
4402 


4381 
4161 
4164 
4S8Z 


4496 
3417 
3733 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Description 


AMPLIFIER ASSEMBLIES 


@apacitor-—0-O4eimtda(GS eames area 
@apacicor— 0125) mids (G3) zapatos ees 
Gapaciror—— O25) mnkcea (G2) ame et iain 
G@apacitor—6:Olmatcla(CG/)\merreienersta iets sector 
Capacitor—10/0'mfd! (G6)" 22.2 .a. ee: 
Capacitor pack—Comprising two 5.0 mfd. 

(Gite! 
eactor——Piltersreactoms (Ind )aeaierreienerereeanet: 


Resistor—50,000 ohms—Carbon type—%4 
watt (R8, R9, R10)—Package of 5....... 


Resistor—500 ohms—Carbon type—)4 watt 
(RAi2))——-Packa'sevohud Ose ai seeieracrrs shies < 


Resistor — 1500 ohms — Carbon type — 4 
Wratten (EZ) ——Packarerole a aematerascrcieislsre 


Resistor — 2000 ohms — Carbon type — 4% 
watt. (R6)-—Packace Of 57.0 neesee oe sess 
Resistor—20,000 ohms—Carbon type—% 
watt (R3, R4)—Package of 5........... 


Resistor—50,000 ohms—Carbon type—% 
Wattl(R.7)=—backageiOl Dane seemed oe 


Resistcor—100,000 ohms—Carbon type—% 
Watt) (R'5)=—Packase of Ou, cals oat 


Resistor—10,000 ohms—6.5 watts (R43).... 
Resistor—8800 ohms—10.5 watts (R11).... 
Socket—4-contact socket............20--5- 
Socket—4-contact Radiotron socket......... 
Socket—5-contact Radiotron socket......... 
Socker—7-contact Radiotron socket......... 
Transformer—Driver transformer (T3)...... 
Transformer—Output transformer (T4)..... 
Transformer—Power transformer (T1)...... 
Volumercontrols (R1) eae aes ole 


MICROPHONE ASSEMBLIES 


Cord—Microphone cord...........-....-- 


Cushions—Microphone rubber cushions— 
Packagevol: Gani. erste crite cro datas feds = 


Housing—Microphone housing. ........... 
Mechanism—Microphone mechanism....... 
Microphone completes aaa rameter 
Plug—Microphone cord plug.............. 


RECORDING INDICATOR 
ASSEMBLIES 


Escutcheon—Recorder indicator escutcheon. . . 
Mamp—INeon lampsica aeersgcsstekelenern ms hector 
Screen—Recording indicator lamp screen... .. 


Screw—Screen escutcheon and terminal board 
mounting screw assembly—Comprising 
two screws, two spacers, two nuts and two 
Lockwashersiaater thers te tonie eee tes 


PICKUP AND ARM ASSEMBLIES 
Arm—Pickup arm complete............... 
Armature—Pickup armature............... 
Back—Pickup housing back..........:.... 


List 
Price 


4.70 


Stock 
No. 


3385 
4383 
3836 
4497 
4384 


3387 


3388 


3419 


3346 


BREE 
4394 
apieal 
3338 


3343 
SREY 


7668 
3340 


4395 


9510 


8942 
8945 


4391 
3261 


4392 
4385 
4387 


4388 
4389 
4390 
4393 


4386 
6226 


DescrirTIoN 


Boil Dickwypp coil ary pyc eae selagees pedals 
Cover-—Rickup covered niec sci eiei © Asie vie a 
Cover—Pickup back cover. .........-.2..- 
Pickup—Magnetic pickup unit complete (L2). 
Plate—Pickup lifter adjustment plate, spring 

and screw — located 1m arms. sisi. <= ele 


Screw—Pickup mounting screw assembly— 
Comprising one screw, one nut and one 
washet—-backa ge Ol Ames acta mis ete « 


Screw—Pickup needle holding screw—Pack- 
AGETOLLL Ope e ee ae rte ee nS here 


Age Ole LOS ereAn cones gan sehen mudterey ae 


TURNTABLE ASSEMBLIES 


Bushing—Speed shifter lever bushing—Pack- 
ACCOM Areal tt tetiateecsi ejects ce aie oes 


Cover—Grease retainer cover—Package of 2. 
Lever—Speed shifter lever................ 
Pin—Groov-pin—Package of 2............ 
Ring—Clamp ring assembly—Comprising 

spring, lacch leversand stud= 2.4... 401. < 


Turntable—Complete less shift lever........ 
Washer—Thrust washer—Package of 2...... 


MOTOR ASSEMBLIES 


Mounting assembly—Motor mounting as- 
sembly—Comprising 3 studs, 9 washers, 3 
Cushions yen Ucn nese ace es ck os 


MISCELLANEOUS ASSEMBLIES 


Box=— Needlenbox sen sniuntie romiciie oe aie «aus 


Bushing—Record drive bushing—Package 
Ob IS eh wepinn Ls cate ttre Seite atiee ee 


Knob—Volume control knob—Package of 5. 
Lifter—Pickup lifter mechanism complete... . 


Screw—No. 6-32-14" headless set screw for 
pickup lifter cam—Package of 10........ 


Screw—No. 6—32-5¢/’ headless set screw for 
pickup lifter cam—Package of 10........ 


Screw—No. 6—32-36'’ headless set screw for 
pickup! lifter:cam—Package of dOss. 12. 6 


Screw—No. 6-32-1%" headless set screw for 
pickup lifter cam—Package of 10........ 


Screw—No. 8-32-5!’ headless set screw for 
volume control knob—Package of 10..... 


Spring—Pickup lifter spring—Package of 10. 
Transformer—Input transformer (T2)....... 
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RCA Victor 
DUO JUNIOR R-93 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VICTOR DUO JUNIOR MODEL R-93 
SERVICE NOTES 


Electrical Specifications 


Wolraee Rating") gen tts a wre: 105-125 Volts 
Frequency Rating. (2s. h tes 5 25, 50 and 60 Cycles 
Owe COnSDIMpUON. act, jae ern rod ei at 4 Watts 
fvperOreVIOtOrs. 2 cc aeee nie ise: Synchronous Reaction 


Physical Specifications 


barncable | iameter...0. sits ee fccs oth cb ns ie 7 Inches 
Pitalltd ates, 5 Ae Aa tie fe Pak wh ae ari ce Man 5 Inches 


This phonograph turntable and pickup assembly is 
designed to provide record reproduction to the owner 
of a modern radio receiver. Use of the audio ampli- 
fying system and loudspeaker of the radio receiver 
provides a quality of reproduction equal to or better 
than that obtained from radio stations. A switch is 
provided for changing from radio to record repro- 
duction, or vice-versa. Simplicity, compact size and 
ease of connections are outstanding features of this 
instrument. 

Electrically, the instrument consists of a magnetic 
pickup—for transforming the mechanical variations 


pliutnca DICT SPeca ae tae orien es aa neta 78 R.P.M. 
Pickup Impedance at 1000 Cycles....... 2450 Ohms 
Pickup Output Voltage..... 0.4 Vole at 400 Cycles 
Volume Control Resistance.......... 20,000 Ohms 
Waicleki teaser: Beet were cme, emia ete fot ae 41 Inches 
Doeptla beste titre Mek: iS tsior ss ae evenness 8 Inches 


of the record grooves to voltage variations—a volume 
control for adjusting the output voltage to any desired 
level and a radio-record switch for shifting the con- 
nections to the receiver so that either radio or record 
reproduction may be obtained as desired by the user. 

Figure 1 shows a typical layout for an ideal instal- 
lation. Figure 2 shows the proper connections to be 
made between the pickup unit and the switch assembly. 
Figure 3 shows the schematic diagram, while Figures 
4 and 5 show the chassis and cable wiring diagrams 
respectively. 


Connecting Phonograph to the Radio Receiver 


When connecting a phonograph unit to a radio 
receiver, there are a few fundamental facts to be con- 
sidered. First, the output of the pickup must be con- 
nected to the receiver at a point where sufficient audio 
gain between it and the speaker is available to give 
normal sound output. Second, when doing this some 
attention should be given to the possibilities of intro- 
ducing hum and other undesired noise, both in the 
audio and in the radio circuits. 

In general, ic will be found that the grid or cathode 
circuits of the second detector of a super-heterodyne 
circuit are suitable for phonograph input. On tuned 
R. F. receivers, either the detector cathode or the first 
audio transformer primary circuit may be employed, 
depending upon the amount of audio gain and the 
type of detector used. 

It is fairly common to find radio receivers employing 
a volume control located in the audio circuit. In these 
cases, it is advisable to run the phonograph volume 
control at maximum and use the radio receiver volume 
control for adjusting the phonograph output. In 
circuits using aurally compensated volume controls, 
advantage of this feature is not taken unless the radio 
receiver volume control is used. 

Investigation of a large number of receivers has 
shown that four general types of connections, all of 
which may be made without removing the chassis 
from the cabinet, cover practically every type of 
receiver. These connections are as follows: 

~ (4) Receivers having phonograph input jacks and 
Radio-Record Switches. With these receivers 
the cable and switch supplied with the R-93 
is not used. The phonograph output is con- 
nected direct to the phonograph input jack 


and the Radio-Record Switch on the Receiver 
is used for changing from Record to Radio 
reproduction. The 1929 Victor Receiver and 
numerous Stromberg-Carlson Receivers are 
typical examples of this type of connection. 


(2) Receivers having phonograph terminal board 
connections. Such connections are made in 
accordance with the instructions pertaining to 
that particular instrument. 


(3) Receivers using the 2B7 or 6B7 Second De- 
tectors. With receivers of this type, the yellow 
and green leads are connected in series with the 
grid cap connection of this tube. 


(4) Receivers not having any of the foregoing 
features. On receivers of this type, an adaptor 
having a split cathode connection is necessary. 
Stock No. 4611, five-prong adaptor, or Stock 
No. 4612, six-prong adaptor, may be used. In 
such cases, the yellow and green leads are con- 
nected in series with the cathode, which is 
placed under the tube used in the second de- 
tector socket of the receiver. 


It will be noted that red and blue leads are brought 
out from the switch for “killing” the radio during 
record reproduction. With most receivers, these may 
be connected in series with the antenna lead. How- 
ever, in event this does not work satisfactorily, then 
one of the split cathode adaptors must be used in the 
oscillator socket and the leads connected in series with 
the cathode. This will effectually ‘“‘kill’’ the radio on 
any super-heterodyne receiver. On the following 
page, a list of numerous receivers and their proper 
connections are given. 


BINDING POSTS ON 
TURNTABLE UNIT 


25 and 50 cycle 
connections 


TWISTED LAMP CORD TO BE 
SUPPLIED BY CUSTOMER. 
MAY BE UP TO 50 FEET LONG. TERMINALS ON 


SWITCH UNIT 


Figure 2—Connections from Pickup to Switch Unit 
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Figure 3—Schematic Diagram 
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BLACK TR. 
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Figure 4—Wiring Diagram 


Figure 5—Cable Connections 


Sig. 5 


RCA VICTOR RECEIVERS — DETAILS OF LEAD CONNECTIONS 


Method of 


*Use a second adaptor. 


Contact 


Socket Cont. 


Model Gane Green Yellow Red Blue Shield 
R-4, 6 4. Adaptor Det. Cathode Cathode Socket | Anc Ant. Lead Chassis 
Contact 
| R-5 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Det. Cathode 
Contact - (Yellow) 
R-7 2. Term. Board | Term. 2 Term. 4 Ant Ant. Lead Term. 4 
(Open Link) 
R-7A 2. Term. Board | Term. 2 Term. 1 Ant Ant. Lead Term. 4 
(Open Link) 
R-8, 10, 12 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Chassis 
Contact 
R-114 2. Term. Board | Term. 2 Term. 3 Term. 4 Term. 5 Term. 6 
(Open Link) 
R-17M 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Det. Cathode 
Contact (Yellow) 
R-18W 4. Adaptor Det. Cathode Cathode Socket } Ant Ant. Lead Det. Cathode 
Contact (Yellow) 
R-21 2. Term. Board | Term. 2 Term. 3 Term. 4 Term. 5 Term. 6 
(Open Link) 
R-22 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Det. Cathode 
Contact (Yellow) 
RO-23 4. Adaptor Det. Cathode Cathode Socket | Ant. Ant. Lead Chassis 
Contact 
R-27 4. Adaptor Det. Cathode Cathode Socket | Ant. Ant. Lead Det. Cathode 
Contact (Yellow) 
R-28 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Chassis 
Contact 
R-37, 38 3. Grid Clip Grid Cap of Grid Clip Ant Ant. Lead Chassis 
E Tube Contact 
Rad. 48 2. Term. Board | Term. 4 Term. 5 Terni 2 Term. 3 Term. 5 
(Open Link) 
R-50, 55 2. Term. Board | Term. 3 Term. 4 Term. 4 Term. 2 Term. 6 
(Open Link) (Open Link) 
R-70 4. Adaptor Det. Cathode Cathode Sockec | Ant Ant. Lead Chassis 
Contact 
ReEHEN 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Chassis 
Contact 
R73, 75 3. Grid Clip Grid Cap of Grid Clip Ant Ant. Lead Chassis 
ube 
R-73A, 75A 3. Grid Clip Grid me of Grid Clip Ant Ant. Lead Chassis 
ube 
Rec ned Onecds 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Chassis 
Contact 
R-78 2. Term. Board | Term. 7 Term. 8 Term. 4 Term. 2 Chassis 
(Open Link) 
Rad. 80 4. Adaptor Det. Cathode Cathode Socket } Ant Ant. Bind. Post | Chassis 
Contact j 
Rad. 82 2. Term. Board | Term. 2 Term. 3 (Tie-in | Term. 14 Term. 3 Term. 3 
(Open Link) Term. 4 to 
Term. 3) 
R-90, 260, 261 | 4. Adaptor Det. Cathode Cathode Socket | Osc. Cathode* | Osc. Cathode Chassis 
Contact Socket 
Contact 
AAO edd 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead or Cathode Socket 
115, 210 Contact Bind. Post Contact 
ee 4. Adaptor Det. Cathode Cathode Socket | Ant Ant. Lead Det. Cathode 
Contact (Yellow) 
120, 124, 3. Grid Clip Grid Cap of Grid Clip Ant Ant. Lead on Chassis 
e220) ube Bind. Post 
AAD 3. Grid Clip Grid Cap of Grid Clip Ant Ant. Lead on Chassis 
22a. ube Bind. Post 
140, 141, 240 2. Term. Board | Term. 3 Tape Term. 1 Term. 2 Term. 4 
280 4. Adaptor Det. Cathode Cathode Socket | Osc. Cathode* | Osc. Cathode Chassis 
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MOTIZBA 


PHONOGRAPH MOTOR SERVICE DATA 


The synchronous motor used in this instrument is of 
simple design and fool-proof construction. Among its 
many features are low power consumption, single 
moving part, ease of starting, oilless main bearing, 
resilient bumper, and long life with freedom from 
service repairs. 


Figure 7 shows the main parts of the motor and the 
points that may require attention. 


Operation: 


The two stator coils are connected as shown in 
Figure 2 and the motor is started by giving it a clock- 
wise spin with the hand. If it is found to be difficult 
of starting, or if it runs at a sub-synchronous speed such 
as at 70 R.P.M., such action may result from one of 
the following causes: 


Difficult to Start—This may be due to the stator 
failing to rotate on the outer bearing. This can be 
caused by the lug being bent and rubbing in the 
slot, or sticking to the resilient bumper. The outer 
bearing not being properly lubricated may also 
cause this condition. It is important that the ball 
bearing be at the bottom of the main bearing 
assembly. 


Slow Speed—If the turntable is jarred or slowed 
down, the motor may run at a sub-synchronous 
speed, such as 70 R.P.M. This is remedied by 
merely lifting the tone arm from the turntable, 
thereby removing the load. The turntable speed 
will then immediately increase to normal. 


Excessive Vibration and Hum: 


A small amount of hum when starting, decreasing 
to a negligible amount while running, is normal. If 
excessive vibration occurs either at starting or running, 
it may be due to one of the following: 


(4) Insufficient lubricant in outer bearing or any 
other failure that will cause the stator to bind. 


(2) Metal washer not above the leather washer at 
the bottom of the main bearing. 


(3) Motor not properly supported from motor 
board. Unless the motor is properly supported 
from the motor board, normal vibration will 
be excessive. 


Removing Rotor from Stator: 


The rotor which includes the turntable may be 
removed by loosening the screw shown in Figure 7 
until ic clears the rotor and then lifting the turntable. 
Be careful not to lose the ball end-bearing when this 
is removed. After replacing the rotor, tighten the 
retaining screw securely to eliminate the possibility of 
rattle in operation. 


Power Consumption: 


The motor consumes 4 watts. It should never be 
turned on when the rotor is removed, as in this con- 
dition excessive current will be drawn with consequent 
increase in temperature. 


Note—The above values of power consumption are average 
for a 60-cycle motor at 125 volts. At lower voltages 
the power consumption will be less. 


BALL END BEARING. 
REPLACE BEFORE ASSEMBLING 


| i 


LEATHER WASHER 
MUST BE UNDER 
METAL WASHER 


MAIN BEARING 
SURFACE DOES NOT 
REQUIRE LUBRICATING 


STATOR BEARING SURFACE 
OCCASIONALLY LUBRICATE 
WITH LIGHT OILOR GREASE 


Figure 7—Details of Motor 


PICKUP UNIT SERVICE DATA 


The magnetic pickup and tone arm assembly of this 
instrument is of new design and unique construction. 
Service work will consist of centering the armature 
and replacing the rubber pivots, damping block and 
replacing the magnet coil. 


Disassembling the Pickup: 


The pickup may be disassembled in the following 
manner: 


(a) 
(b) 
(c) 
(d) 


(e) 


Unsolder the two cable connections to the 
terminal strip. 


Remove the needle screw and screws ‘‘A’’ and 


“B ? 


Remove the pickup assembly from the arm 
and housing. 


Unsolder the two magnet coil leads attached 
to the terminals and then remove screw E. 
This will allow the removal of the ter- 
minal board. 


If centering the pickup armature is the only 
adjustment required, such centering can be 
done without removing the terminal board 
indicated in (d). The armature is centered by 
loosening screw F, accessible through the hole 
shown, and holding the armature with the 
finger in proper position while screw F is 
tightened. ‘‘Feeling’”’ the armature while de- 


flecting it between its two extremes is the best 
manner of ascertaining proper centering. When 
centering, after work has been done or the 
magnet removed, it is important that the 
magnet be remagnetized while in place. 


NEEDLE SCREW 


FRONT VIEW SHOWING LOCATION OF SCREWS 


(f) 


(g) 


(a) 


If the coil or pivot rubbers are to be replaced, 
the pickup must be further disassembled. This 
is done by removing the magnet and then re- 
moving screws C and D. The pole piece may 
now be removed and the old coil and sleeve 
disassembled. Acetone will be found helpful 
for dissolving the old cement that holds the 
coil in place. The new coil, with its sleeve, 
may now be replaced and cemented in a 
similar position to that occupied by the old 
coil. Duco household or Ambroid cement may 
be used to hold the coil in place. Be careful to 
center the coil with its paper sleeve before 
cementing. Only rosin core solder should be 
used for soldering the coil leads in the pickup. 


The pivot rubbers are replaced by loosening the 
armature adjusting screw F and removing 
screw G, clamp H and washer I and removing 
the armature from its bracket. Damping 
block J must be removed from the armature. 
After putting the new pivot rubbers in place, 
a new damping block should be fastened to the 
armature as outlined in instructions on replac- 
ing the damping block. The rubbers can then 
be removed by slipping them from each end of 
the pivot shaft. 


Replacing the Damping Block 


If it is desired to replace the damping block, it may 
be done in the following manner: 


Disassemble the pickup as described under the 
preceding section. 


MAGNET COIL LEADS 


~~ DS 
DISASSEMBLY OF PICKUP 


METHOD OF CENTERING ARMATURE 


Figure 8—Details of Pickup Assembly 


(b) 


(c) 


(d) 


Stock 


No. 


10194 
7657 


9523 


9519 


9521 


9524 


9529 


9515 
9516 
9517 
9528 
4456 


3813 « 


4457 


9520 


9525 


Remove the damping block from the armature 
and clean the armature shaft with emery paper. 


Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will be 
noted that the hole in the damping block is 
somewhat smaller than the shaft diameter. 
This is done so that a snug fit will be obtained. 


After properly locating the damping block, a 
soldering iron should be applied to the arma- 
ture so that the block will melt slightly at its 
point of contact with the armature. A special 
tip, constructed as shown in Figure 9, will 
prove desirable for fusing the block in place. 
The iron should be applied only long enough to 
melt the block sufficiently to cause a small bulge 


on each side, and must be removed before any 

bubbling occurs. The pickup should then be 
reassembled. 

It is important to remember that in all operations 

after reassembling but before placing in the tone arm, 


DAMPING PIVOT 
BLOCK RUBBERS 


Figure 9—Replacing Damping Block 
the pickup should be magnetized and the armature 
centered after remagnetizing. Magnetizing should be 
done by placing the pickup magnet on the magnetizer 
and sliding it onto the pole pieces, after magnetizing 
being careful not to break the magnetic circuit. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DescripTION Price 


MOTOR ASSEMBLIES 
Ball—Steel ball bearing—Package of 20..... $0.25 


Base—Motor base and bearing assembly— 
50-60 cycle—105—125/200-250 volt op- 
mNaloyaaccicmy 8 4b Oe OU. o HOO RRO CRIA 1.20 


Base—Motor base and bearing assembly—25 
GyiAdle Gisele, oo Gone doaucdndouseaccor eZ 0) 


Coil—Stator assembly—Comprising coil and 
laminations —105-125 volt, 60 cycle 
OPCEALIONSS Se tere earns: ieteielsteisie ior ose 2) 


Coil—Stator assembly—Comprising coil and 
laminations — 105-125 volt, 50 cycle : 
OPELALIOMMe rete aceteiraeyctel isle viele leseswlersieleicveioela ZD 


Coil—Stator assembly—Comprising coil and 
laminations —105-125 volt, 25 cycle 
Grist) ooonacsapeeconosoh coo ouougcns DIES 


Coil—Stator coil assembly—Comprising coil 


and laminations—50 cycle, 200-250 volt 

MaHCivs or acdogcodaoagauuancaanoes 2.50 
Motor—105—-125 volts—60 cycle motor.....| 8.80 
Motor—105-125 volts—50 cycle motor.....| 8.42 
Motor—105-125 volts—25 cycle motor.....| 9.00 
Motor—200-250 volts—50 cycle motor..... 9.60 
Motor accessories—Comprising 3 nuts, 4 

shieldsandislescre warts rersrtele o enerele sists ever 10 


Motor suspension assembly—Comprising one 
screw, one metal bushing, two rubber bush- 
ings, one flat washer, one lockwasher and 
One nut——Packaceloh Sureriemiestinc rae: 56 


Spring, screw and washer assembly—Used to 
mount rotor laminations to turntable— 
Comprising 3 springs, 3 screws and 9 


SRASHELS Mareen RT Rrra sacar solemn ates HS 
Turntable — Turntable assembly complete 

with rotor laminations—60 cycle operation.| 4.45 
Turntable — Turntable assembly complete 


with rotor laminations—25 cycle operation.| 4.85 


Stock D List 
No. ESCRIPTION ee 

9522 | Turntable — Turntable assembly complete 

with rotor laminations— 105—125/200- 

250 volt—SO cycle operation............ $4.25 
4083 | Washer—Leather washer—Package of 10.... 2.0) 
4084 | Washer—Metal washer—Package of 10..... 26 

PICKUP AND ARM ASSEMBLIES 
3812 | Armature—Pickup armature............... say) 
4467 ae Gable—-bickupycablecusaeaycmeite secs cae LAY) 
SS lOmie Gol ——Pickupicoll ema ert <e orroreierheics- icles oy) 
4543 | Damper —Damper block complete with 

dampermclampy washer seine ate 10 
4503 | Pickup and arm assembly complete......... 4.95 
3811 | Screw—Needle holding screw—Package of 10. 46 

CABINET ASSEMBLIES 
X-249 | Bottom—Lower section of wood cabinet....| 2.95 
X-248 | Cover—Top half of wood cabinet.......... 3.00 
MISCELLANEOUS ASSEMBLIES 

4611 | Adaptor—Five-prong split cathode adaptor...| 1.00 
4612 | Adaptor—Six-prong split cathode adaptor....} 1.00 
4461 | Cable — 5-conductor—Radio-Record switch 

Cable vey ese crete ee akin Soverels Tree o s,oere ns 28 
4459 | Bracket—Volume control mounting bracket. . .10 
4463 | Foot—Felt foot for bottom cover—Package 

Genk). 53. dein Ree ners sob Ba Eero .20 
3829 | Knob—Radio-Record switch knob—Package 

Ole Sie Meer testotene eisras Sears eieieis aie eke ee chapels 1.10 
3961 | Knob—Volume control knob—Package of 5. .60 
4458 | Post—Binding post—Package of 10......... 2.50 
4507 | Rest—Pickup resc-—Package of 5........... .60 
4119 | Screw—No. 8-32-14-inch headless set screw 

for knob— Package Of 20nens. ate oie 38 
4460 | Switch—Radio-Record switch............. .40 
4502 AV Olurmercontrols (RAs) veceicreter olsteleieia cree sels 1.16 
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Instructions for 


RCA Victor 102 


Four-Tube, 115-Volt AC/DC (Universal) Receiver 


INSTALLATION 


Location—The receiver should be located so that its 
power cord is within reach of an electrical outlet or lamp 
socket. Because of its light weight and small size, the instru- 
ment may be mounted upon a convenient shelf or upon an 
article of furniture (such as a piano or end-table) if desired. 
In any installation, however, care should be taken to avoid 
restriction of natural ventilation as would occur with the set 
resting upon or placed close to a radiator or other heating 
device. 

Antenna—The proper length of antenna for use with the 
receiver should: be determined by trial in each installation. 
In general, it is advisable always to use the shortest length 
which provides the desired signal pickup. The attached 
antenna (flexible black lead approximately 20 feet in length) 
when fully extended will provide satisfactory pickup in the 
majority of installations. In many cases, improved selectiv- 
ity will be obtained by recoiling a portion of the lead. 


Improved pickup for distant reception may be obtained 
by connecting the end of the antenna wire to a piping system 
(water, gas or heating), to a large-area conducting surface or 
to an external antenna system of from 25 to 75 feet in length. 
If the receiver is installed in a building of metallic construc- 
tion, the shielding effect of that structure will greatly impede 
the passage of radio waves; hence, far better results ordinarily 
will be obtained with the attached wire either dropped out of 
a nearby window or connected to an outdoor antenna. 


Power Supply—Connect the power cord to an electrical 
outlet upon which is impressed a supply voltage (either A. C. 


—alternating current or D. C.—direct current) between the 
limits specified on the rating label attached to the bottom of 
the cabinet. Never operate the instrument from any voltage 
exceeding the maximum limit (125 volts). Consult your local 
power company if you are in doubt as to the actual voltage 
available. 


NOTE—The power cord is of special construction and 
should not be shortened, tampered with, bent sharply or 
replaced with standard cord. It is normal for this cord to 
become slightly warm during operation of the receiver. If, 
at any time, the receiver fails to operate and the cord does 
not become properly warm, return the complete instru- 
ment to your dealer for installation of a new cord of the 
same type. 


Tubes—The instrument is equipped and tested at the 
factory with RCA Radiotrons and is shipped with the 
tubes in their sockets. The set therefore is ready to operate 
when it is removed from the carton and external connections 
are made as heretofore described. 


If, when first installed, the receiver either performs 
imperfectly or fails to operate, it is probable that one or more 
of the tubes or dome terminal (grid) clips have been jarred 
loose in shipment. Remove the cabinet rear panel (held in 
place by screws at the edges), then refer to the tube location 
diagram printed on the rating label and make certain that all 
tubes are pressed down firmly in their respective sockets and 
that the three grid clips are tightly attached to the dome 
terminals of the proper tubes. 


OPERATION 


Two operating controls only are used, both appearing 
upon the cabinet front panel. The left-hand knob is a com- 
bined volume control and power switch and the knob at the 
right is the station selector. The instrument should be 
operated as follows: 


1, Apply power to the receiver by turning the left-hand 
knob clockwise from the “off position of the switch. A 
definite “snap” should be heard at first, further rotation of 
the knob serving to increase the volume as required. 


2. Allow approximately 30 seconds for the tube filaments 
to héat. Then, with the volume control fully ad- 
vanced, proceed to rotate the station selector slowly until 
a signal is heard. Stations in the standard broadcast band 
(540-1500 kilocycles) will be received between dial settings of 
100” and “10,” approximately; police calls transmitted at 
frequencies up to 1712 kilocycles will be received near the “0” 
end of the scale. 


IMPORTANT: When operating from a D. C. power 
supply, reception will be possible only with the connector 
plug inserted in that position which provides the correct 
polarity to the set. If no sound is heard from the loud- 
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speaker (signal or static interference), reverse the position 
of the connector plug in the outlet and repeat the above 
procedure. 


3. Upon receiving a signal, reduce the volume level if 
necessary and then adjust the station selector (for best 
reproduction) to a position midway between the points 
where the signal disappears. 


NOTE—When tuned to a strong local station with the 
volume control fully advanced, a condition may be 
observed where a certain amount of counter-clockwise 
rotation of the control will improve the quality of repro- 
duction and actually increase the volume. This condition 
is caused by “overloading” and may be corrected simply 
by setting the volume control below the readily-apparent 
critica] point. 


4. When through operating, turn the power “off” by 
rotating the volume control counter-clockwise until the 
“snap” of the power switch is heard. 


CAUTION: DISCONNECT INSTRUMENT FROM 
POWER SUPPLY BEFORE TOUCHING CHASSIS, 
TUBES OR METAL PARTS INSIDE CABINET. 


a (2c C6 CIB G10 
M024 74-30 /'14-405 4°30. 300 0024 
/ / MMFD. / MMED. MMFD MMFD. MFO. 
t RE : ; \ j OUTPUT 
pang “pas 38) 
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— = = eS 
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Fie ales ee Se 
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Figure A—Schematic Circuit Diagram 
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Figure B—Wiring Diagram 
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SERVICE DATA 


Electrical Specifications 


Voltage Rating. .105-120 Volts, 25-133 Cycles A. C. or D. C. 
Bower @onsuin ptlonleatiet pence tinea ates tack hither 40 Watts 
Prequencys Range sy. scas- seein 540 K. C.-1712 K. C. 


Type and Number of Radiotrons— 
1 RCA-77, 1 RCA-37, 1 RCA-38, 1 RCA-78—Total 4 


Wndistorted Outputs.ssecnee see ieee ie een 0.18 Watts 


This receiver is an A. C.-D. C. table model tuned R. F. 
broadcast receiver. Features such as universal operation on 
both A. C. and D. C., wide tuning range, excellent performance 
and compact construction characterize this imstrument. 


respectively. The voltage readings and replacement parts are 
given below. 

The receiver is aligned at 1400 K. C. by means of the two 
trimmer capacitors located on the main tuning capacitor. The 
proper alignment is made by adjusting the trimmers for maxi- 
mum output after tuning in a 1400 K. C. signal. This ad- 
justment should be made when they are near their ex- 
treme minimum position. After alignment a check to make 
sure that a 1712 K. C. signal can be heard when the main 
tuning capacitor is near its extreme minimum position should 
be made. Stock No. 9050 Test Oscillator and Stock No. 


7065 non-metallic screwdriver are desirable for making this 


Figures A and B show the schematic and wiring diagrams adjustment. 


RADIOTRON SOCKET VOLTAGES 


"Measured at Maximum Volume—115 Volt A. C. Line 
All Voltages on D. C. will be slightly lower 


Cathode or 
Filament to 
Plate, Volts 


Cathode or Fila- 
ment to Screen 
Grid, Volts 


Cathode or Fila- 
ment to Control 
Grid Volts 


Filament or 
Heater Volts 


Plate Current 
M. A. 


Radiotron No. 


1. RCA-78 R. F. 


2. RCA-77 Det. 


3. RCA-38 Output 


4. RCA-37 Rect. 115 RMS 


* Impossible to measure on ordinary voltmeter. 
Note—Above voltages will be approximately 5% lower on 115 volts D. C. except for heater voltages which will be the same. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Ptock DESCRIPTION Samy | Peper DESCRIPTION Hees 
CHASSIS ASSEMBLIES 6819 Cord—Power cordeas 1) ohms (R8, P1)..... $1.00 
2747 | Cap—Contact Cap—Package of 5.......... $0.50 oo Coa cou ea Ee ome hott 86 
: ) oi etector coil (L4, L5, L6)............ .96 
3048 See eye Pas Sine Ape a type—72 1.00 6822 | Condenser—2-gang variable tuning condenser 
ae atte, mt 2 pee Geer Bee ; (C223, COCO ee ee od aoe 2.34 
UES BGI cies eR Sy pore watt 1.00 6823 Oe EEA 4. mfd. capacitors (C13, ve 
EE air Ce Aes AN AE GT a ae i VAN RN erate te fated ot Wr Sef frei cuatlao) sks Mayol oh ile 
* 3537 | Reactor—Filter reactor (L8)............... 1.10 Atal ey : 
3542 | Volume control (RI, S1).....0.. 00. 000ce TiS | A eae Sa Se ee i te ee ar 
3713 | Capacitor—0.05 mfd. (C4, C5)............. 32 TL IE SELS heath a ee aN ee A a ; 
3860 | Socket—5-contact Radiotron socket......... 32 REPRODUCER ASSEMBLIES 
3932 | Capacitor—2400 mmfd. (C10).............. .30 
3998 Resistor__15,000 ohms—Carbon type—l4 7712 | Support—Cone support...... tee e eee eens 00 
watt (R3)—Package of 5. .... 00.02.0000. 1.00 7713 | Mechanism—Speaker mechanism complete 
4007 | Capacitor—2400 mmfd. (C1)............... E35 (BO) cn ebeesooagomtucyoots Poacudtoooud poe 
4046 | Resistor—2 megohm—Carbon type—}4 watt re AGES Ness ariel pees : ieee a 6 he - 50 
(CR4)==Package Ol Sia. Wir ajoctels « sft si otoiee « 1.00 one Speaker CO: ACKABE OL J... 262 : 
4068 | Lead—Antenna lead..................-..: 30 
4060 Mic Capneitor-0.1antd(00)ae move, oa Wd "36 MISCELLANEOUS PARTS 
4070 | Capacitor—0.004 mfd. (C12)............... 42 4076 | Escutcheon—Volume control escutcheon— 
4071 | Capacitor—0.006 mfd. (C15).........:..... A2 PEG RERO Gi Boo aontompanmouEénouunss Gens 26 
4072, | Gapacitor—300 mmfd. (C16)............... .26 || 4077 | Escutcheon—Station selector escutcheon— 
4073 | Resistor—350,000 ohms—Carbon type—'4 Rackar exo tpl matter ee teks ecatholers ieiaist ire 26 
watt (R2)—Package of 5......5.....5:. 1.00 |} 4078 | Knob—Station selector knob—Package of 5 <0 
4074 | Resistor—1700 ohms—Carbon type—l watt 4079 | Foot—Rubber foot—Package of 4.......... 2 
CR) Packacexot dames ie geieciietere cic et 1.10 |} 4096 | Knob—Volume control knob—Package of 5. . A& 
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RCA Victor M-105 


Automobile Receiver 


Superheterodyne 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN, N. J., U.S. A. 
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Instructions for 


RCA Victor M-105 


Automobile Receiver 


INTRODUCTION 


Mechanical simplicity and high-quality performance are keynotes of this automobile radio receiver. 
The instrument consists of a superheterodyne chassis, a loudspeaker, and a vibrator-type ““B” battery elim- 
inator mounted in a single case. It is operated from the car storage battery. 


A remote control unit, mounted on the steering column and connected to the receiver through a flexible 
shaft and cable, places all controls convenient to the driver. This unit contains the station selector control, 
a glare-proof illuminated dial (calibrated in station channels) and a combined volume control and “key-lock” 
power switch. 


Equipment for the suppression of ignition interference is provided. The use of a roof (built-in or interior 
type) antenna is recommended. 


10. 


PART I—INSTALLATION 


Procedure 


Unpack the set from carton and check equipment. (See ‘Equipment Furnished’’—page 4.) 
CHECK POLARITY OF AUTOMOBILE STORAGE BATTERY SUPPLY. If the negative (—) 


side is grounded to car frame, remove case cover and make changes to chassis connections shown in 
Figure 1. Do not disturb these connections if positive (++) side is grounded. (See details under ‘‘Mount- 
ing of Units’’—page 5.) Replace case cover. 


Determine most satisfactory mounting position (see details under ‘‘Location of Units’’—page 4), 
spot mounting-bolt location and drill 14’ diameter hole. Insert bolt through dash and assemble 
support plate and nuts on engine side. Install the four rubber bumpers on side of case chosen for 
mounting, then hang receiver over bolt head and tighten nuts. (See Figure 1 and details under 
“Mounting of Units’’—page 5.) 


Attach remote control unit to steering column by means of mounting bracket and strap. (See Figure 
1 and details under ‘‘Mounting of Units’’—page 5.) 


Assemble flexible shaft to receiver and remote control unit. (See Figure 1 and details under ‘‘Mount- 
ing of Units’’—page 6.) Make sure that the set-screws are tightened firmly against both ends of shaft 
casing. 

Connect metal-shielded lead from receiver to antenna by means of coupling connector. (See notes 
on antennas under ‘“‘Location of Units’—pages 4 and 5—and details of lead-in under ‘‘Connec- 
tions’’—pages 6 and 7.) 


Connect terminal at end of black lead from cable to binding-post of automobile ammeter (see Figure 
1 and details under ‘‘Connections””—page 7). The ignition by-pass capacitor (equipped with two 
leads) should be installed at this time. (See Figure 1 and paragraph 4 under ‘Suppression of 
Ignition Interference’’—page 7.) 


Install spark-plug and distributor suppressors; also generator by-pass capacitor (see Figure 1 and 
paragraphs 1, 2 and 3 under “Suppression of Ignition Interference’’—page 7). 


Push knob over shaft protruding through front of remote control unit. Observing the dial scale, 
rotate knob slowly—first to stop position slightly beyond “150” and then reverse to other stop posi- 
tion slightly beyond “55.” 


Insert key in lock on remote control unit and turn to extreme clockwise position. Dial should become 
illuminated immediately but the tubes will not reach proper operating temperature until after 
approximately 45 seconds. (See details under “PART IIT—OPERATION” and “PART III— 
MAINTENANCE.”’’) 
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Equipment 
A. Equipment Furnished: 


1. Receiver Package—Includes the receiver and 
remote control units joined by the wiring cable: 


(a) The receiver contains one each of the following Radio- 
trons installed in sockets: RCA-78, RCA-6A7, RCA- 
6B7, RCA-41. 


(b) The remote control unit contains one dial lamp (6-8 
volts). 


(c) The wiring cable includes one fuse (20 amperes) 
installed in attached fuse receptacle. 


2. Outfit Package—Containing: 
(a) Flexible shaft (3374 inches long). 


(b) Receiver unit mounting bolt (yy inch diameter), dash 
support plate, and nuts (2). 


(c) Self-tapping screws, washers and rubber bumpers (4 
each) 


(d) Steering column bracket for remote control unit with 
strap, screws (2), plain washer (1) and lockwasher (1). 


(e) Shield clamp for antenna lead-in wire with screw (1), 
lockwasher A) and nut (1). 


(f) Key (1) and knob (1) for remote control unit and eye- 
lets (2) for antenna connector packed in small envelope. 


(g) Ignition Interference Suppression Equipment: 


6 Spark plug type suppressors (additional obtain- 
alte from your dealen): 


1 Distributor type suppressor. 
2 Capacitors. 
(hb) Instruction Book. 


B. Additional Equipment Required: 


1. Antenna—One of the following types: 
(a) Roof (built-in) type—recommended. 


(b) Roof (interior) type for attachment to head-lining 
inside car—also recommended. A special antenna of 
this type complete with pin-hooks and lead-in wire 
may be purchased from your dealer. 


(c) Plate (sub-mounted) type for attachment to channel 
members of car chassis—alternative. An efficient plate 
antenna completely equipped for mounting and a 
speoaly sence shielded lead-in wire also are obtain- 
able from the dealer. 


Location of Units 


Receiver and Remote Control Units—The 
arrangement of units shown in Figure 1 is recom- 
mended and will be found applicable to the majority 
of automobiles. Consideration should be given to 
the possibility of interference of the receiver with 
other equipment beneath the instrument panel or of 
the mounting bolt with apparatus on the engine side 
of the dash. By placing the receiver unit toward the 
right-hand side of the dash, the flexible shaft will be 
of correct length as furnished in practically all cases. 
This position, however, may be considered imprac- 
tical because of its universal preference for heating 
devices, necessitating installation of the receiver 
unit either near the center or at the extreme left- 
hand side of the dash and the use of a shorter flexible 
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shaft. In such cases, the shaft may be either short- 
ened (as described under “Mounting of Units”) 
or exchanged for one of proper length by the dealer. 


NOTE—Two support brackets are attached to 
the receiver case, one on the rear surface and the 
other on the right-hand side viewing the loud- 
speaker opening. The side bracket must be used 
when the unit is mounted at the extreme left- 
hand end of the dash in order to avoid sharp bends 
in the flexible shaft and resultant unsatisfactory 
operation. 


As furnished, the remote control unit is equipped 
for attachment to the steering column of the car. 
Its clamp bracket is so designed that the driver may 
select from a wide variety of possible mounting posi- 
tions for maximum accessibility. The associated 
bracket strap will be found to accommodate practic- 
ally any diameter steering column. If considered 
desirable, however, the remote control unit may be 
supported upon the instrument panel by means of 
an accessory bracket procurable from the dealer. 


Antenna: 


(a) Roof (Built-in) Type—Best results will be 
obtained by use of a built-in roof antenna. The 
majority of modern automobiles (closed body types 
only) are already equipped with such an antenna 
installed at the factory, the lead-in wire from which 
will usually be found coiled-up beneath the instru- 


USE BRIGHT COPPER OR BRONZE WIRE ONLY 
DO NOT USE GALVANIZED OR OXIDIZED 
COPPER SCREEN 


DROP THE HEAD LINING FROM FRONT OF 
CAR SO THAT IT CAN BE FOLDED ON REAR 
SEAT WHILE WORKING. 


USE SCREEN OF PROPER WIDTH TO AVOID 
CUTTING LENGTHWISE 


CUT HOLE TO CLEAR DOME LIGHT AND 
SOLDER EDGES OF SCREEN 


STAGGER TACKS TO PERMIT 
USTINGS ON HEAD LINING TOBE TIGHTEN AND IF NECESSARY EDGE OF BEAM SO THAT IT WILL NOT 


TACK DOME LIGHT WIRING TO UPPER 


TACKED OVER SCREEN. SOLDER THE DOME LIGHT CONNECTIONS 


Figure 2 


SAG OR VIBRATE. 


ment panel. Many other earlier cars employ a piece 
of metallic screen—for top material support—which, 
if ungrounded (not in electrical contact with the 
metallic frame), may be readily utilized as an 
antenna. 


NOTE—The presence of a top support screen 
and of grounds in that screen may be determined 
without removing any portion of the inside fabric 
(head-lining). First procure any sharp-pointed 
metallic tool, push the point through the fabric 
(at several points if necessary) and feel around in 
an attempt to scrape the screen surface—being 
careful not to puncture the weather-proof top. If a 
screen is found, connect an ordinary dash or 
head-lamp between either terminal of the auto- 
mobile ammeter and the tool, re-insert the tool 
through the head-lining and make contact with 
the screen. If the lamp lights, however dimly, it 
shall be assumed that the screen is grounded. 


‘In order to use an ungrounded support screen, 
first release the head-lining at the front corner 
nearest the receiver. Then connect a flexible rubber- 
insulated lead to the corner of the screen and solder 
the joint. Feed the free end of the lead down the 
adjacent pillar-post of the car into the driving com- 
partment and replace the head-lining. 


If the top support screen is grounded, or if no 
screen is present, it will be necessary to drop the 
entire head-lining (see Figure 2). In the former case, 
the screen may be insulated by removal of a strip 
several inches from all edges and from the dome 
light fixture. The possibility of subsequent shifting 
may be eliminated by tacking the screen to one or 
more of the ribs and by lacing the sides with cord. 
Where no support screen is used, a copper screen 
having a total area of at least ten square feet should 
be inserted. It should be located as far to the rear 
as possible and insulated from all metallic parts 
grounded to the frame of the car. The antenna 
finally should be tested for grounds (see the fore- 
going “NOTE” for test procedure). If satisfactory, 
attach the lead-in wire and replace the head-lining 
of the car. 


NOTE—Since a degree of skill—only acquired 
by experience—is necessary in removing and 
replacing the top fabric material, such work 
should be allotted to a competent “trim”? man. 


(b) Roof (Interior) Type—The accessory interior- 
type roof antenna also will provide very satisfactory 
performance and, in addition, is extremely simple to 
install. It may be quickly attached to the head- 
lining inside the car (preferably as far to the rear as 
possible) by means of pin-hooks, thereby precluding 
removal of the fabric. An antenna of this type, how- 
ever, should not be used in any automobile having 
a grounded ep. material support screen since the 
proximity of that screen would seriously reduce its 
efficiency. Before purchase, therefore, it will be 
advisable to check this possibility, following the test 
procedure described under “Roof (Built-in) Type.” 


As furnished, the interior-type antenna is equipped 
with a sufficient length of lead-in wire ready-attached. 
The effective antenna wire is enclosed by long-wear- 
ing paper procurable either in “gray” or “tan” finish 
as desired to harmonize with the car upholstery. 


(c) Plate Type—For those cases where the instal- 
lation of a built-in roof antenna is considered too 
costly and the interior roof antenna impractical, 
good reception from local or semi-distant powerful 
stations may be procured with the special plate- 
type antenna also obtainable as an accessory. This 
unit should be clamped to the frame of the chassis 
as far to the rear as possible. It is adjustable in 
length and may be mounted either lengthwise or 
crosswise of the chassis, which position should be 
selected with due regard to the prevention of over- 
crowding. The plate must be placed as close to the 
ground as possible, but not below the lowest portion 
of the chassis at the desired location, as sufficient 
road clearance must be retained. It is also important 
to avoid any position in which the plate will impede 
free motion of chassis parts such as springs, drive 
shaft, or axles in order to prevent damage to the 
antenna. 
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Mounting of Units 


Details of mounting the various units are shown 
in Figure 1. The following procedures are recom- 
mended: 


Receiver Unit—It is necessary first to determine 
the electrical polarity of the storage battery supply. 
This may be done most conveniently by making an 
examination of the battery connections and ascer- 
taining which terminal is grounded (that is, con- 
nected to the frame of the car). The positive 
terminal is usually marked (++) and tends to form 
corrosion far more rapidly than the negative (—). 
If the positive terminal is grounded, no change in the 
electrical connections of the receiver unit will be 
required. However, if the opposite is true, the 
cover of the receiver case must be removed and the 
red and green leads (attached by spade-type con- 
nectors to the two terminals nearest the bottom of 
the chassis terminal board) shown in Figure 1 must 
be reversed. 


Now replace the case cover and support the 
assembled unit against the dash in the chosen 
position. Allowing a clearance of at least two 
inches above the top surface, where possible, to 
permit subsequent removal of the case from the 
mounting bolt head, mark with a pencil or crayon 
on the dash four points corresponding to the corners 
of the adjacent case surface. Then determine the 
exact center of the area bounded by those four 
points (by drawing diagonal lines between opposite 
corners) and mark that position with a center- 
punch. Next drill a % inch hole at the center- 
punch mark and insert the mounting bolt. The 
support plate and the two nuts then should be 
assembled upon the bolt from the engine side of the 
dash as shown but should not be tightened. Attach 
the four rubber bumpers, by means of the washers 
and self-tapping screws, at the four small holes on the 
selected mounting surface of the case. Finally hang 
the receiver over the bolt head, align sides vertically 
and tighten the nuts in place. 


Remote Control Unit—In attaching the remote 
control unit to the steering column of the car, it will 
be advisable first to examine the detailed view (in 
Figure 1) showing the assembly of its mounting 
bracket. Four small holes are contained in the 
associated flexible strap at distances proper for use 
with steering columns of the most common dia- 
meters (114, 154, 134, 1% inches) but the strap 
length will be found sufficient to permit the inser- 
tion of an additional hole if necessary to accommo- 
date a 2 inch column. The proper hole may be 
determined by wrapping the clamp strap tightly 
around the column, inserting the machine screw 
furnished through that hole found to be nearest in 
alignment with the tapped hole in the clamp bracket. 
Three tapped holes are provided in the back of the 
remote control unit, permitting support of that unit 
either at the right- or left-hand side or above the 
steering column. 


Flexible Shaft—Insert that end of the flexible 
shaft to which is attached the slotted coupling 
through the bushed opening in the left side of the 
receiver unit. Then rotate the shaft from the free 
end until the coupling slot is felt to engage over the 
pin contained in the tuning mechanism and slide 
the shaft forward to the full depth of the slot. With 
the shaft held in this position, insert the opposite 
end of the shaft through the bushing at the rear of 
the remote control unit and push forward until the 
flatted portion of the shaft protrudes through the 
front cover. Then proceed to tighten the external 
set-screw (located at the bottom of the case—see Fig- 
ure 3) adjusting the shaft position as necessary until 
the screw is felt to engage in the groove. Tighten 
the screw fully to the bottom of the slot and then 
loosen it approximately one-quarter of a turn. 
Finally, secure the flexible casing in place by tight- 
ening the set-screws at each end firmly, so as to pro- 
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shielded and cut to eliminate excessive slack when 
attached to the receiver antenna connector. Before 
connecting the antenna to the receiver, the follow- 
ing comments applying to the particular type of 
antenna adopted should be observed: 


(a) Roof Antenna (Built-in Type)—The lead-in 
wire from a factory-installed built-in roof 
antenna usually is unshielded and often is of 
insufficient length to reach the receiver. If 
necessary, an extra length of insulated wire 
may be spliced to the existing lead-in, in 
which case the joint must be soldered and 
wrapped with tape. In general, it will be 
advisable to shield the exposed length of lead- 
in wire, procuring for this purpose from your 
dealer a length of shield braid and an equiva- 
lent length of insulating loom (or rubber tub- 
ing) sufficient to extend between the end ot 
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Figure 3 


vide good electrical contact as well as solid mechan- 
ical support. ° 


NOTE—In many installations it will be found 
necessary or desirable to use a flexible shaft of 
shorter length than 3376 inches. While it is simplest 
to procure a shaft of proper length from the 
ae as mentioned heretofore, very little difficulty 
should be experienced in shortening the original 
part if deemed expedient. To shorten the shaft, 
refer to Figure 3 and proceed as follows: 


1. Determine the minimum shaft length permissible for 
the installation. 


2. Remove the slotted coupling (using a soldering iron) 
and withdraw the shaft from its casing. 


3. Cut the shaft only at the center of a swaged joint, 
selecting that joint which allows at least the required 
length. 


4, Cut from the shaft casing a length equal to the amount 
of shaft removed. (This operation may be simplified 
by placing the casing between wooden blocks in a vise 
80 that the block ends will serve to guide the hack saw 
blade.) 


5. Replace the shaft in its casing and solder the slotted 
coupling to the end of the shaft. 


Connections 


Refer to Figure 1 and make connections as follows: 
Antenna to Receiver—For least ignition inter- 
ference, any portion of the antenna lead-in wire 


which extends behind the instrument panel or into 
the engine compartment of the car should be fully 
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the lead-in wire and its point of entrance from 
the body pillar post. Slip the loom over the 
lead-in wire and the shield braid over the 
loom. 


(b) Roof Antenna (Interior Type)—If an interior 
type antenna is used, the lead-in wire should 
be brought down the outside of that front pil- 
lar post nearest the receiver. 


(c) Plate Type Antenna—With the plate type 
antenna, the full-shielded end of the special 
cable should be brought into the automobile 
driving compartment through a ¥% inch hole 
drilled in the toe-board (if no other opening 
is available). This end is to be connected to 
the receiver unit antenna lead (as explained 
in following paragraphs) and the opposite 
(unshielded) end then cut off as required to 
eliminate excessive slack upon connection to 
the plate. The pigtail extension from the end 
of the shield must be soldered or bonded to 
the frame of the car. 


Refer to the detailed view of the antenna con- 
nector shown in Figure 1 and proceed to attach the 
lead-in wire (if shielded) as follows: First, cut the 
end of the lead-in so that the internal insulated wire 
and loom (if present) are flush with the end of the 
shield covering and push back the shield approxi- 
mately 134 inches. Cut the loom to the end of the 


Sig. 6 


shield and then remove sufficient insulation to 
expose one inch of clean bare-conductor. Now dis- 
connect the female portion of the connector attached 
to the receiver antenna lead and remove the small 
internal] bushing and spring. 


To assemble, slip the bared conductor through the 
female portion of the connector and then through 
the spring and bushing, making certain that the 
insulation enters the end of the connector. Bend 
over and spread the strands of the conductor 
against the forward end of the bushing and then 
force one of the eyelets (packed in small envelope 
in outfit package) into the bushing to hold the con- 
ductor in position. Cut off the ends of the conductor 
strands approximately 1 inch beyond the edge of 
the eyelet and bend the strands over toward the 
center of the eyelet. The assembly may be now 
attached to the receiver portion of the connector 
and the shield covering on the lead-in wire pushed 
forward to cover the adjacent end of the female 
portion. Finally, bond the shield to the connector 
by means of the small clamp furnished. No solder- 
ing operations are required. 


NOTE—An unshielded lead-in wire (as in the 
case of the interior-type antenna) may be attach- 
ed to the antenna connector as described above 
except that all references to the shield braid and 
loom may be neglected. 


Power Supply to Receiver—The power input 
lead (black wire with fuse receptacle and terminal, 
extending from the receiver cable) must be con- 
nected electrically to the ungrounded side of the 
car storage battery. This connection preferably may 
be made at the battery terminal of the ammeter 
(usually the terminal with only one lead attached— 
consult wiring diagram in instruction book for auto- 
mobile) and any slack length remaining should be 
taped securely behind the instrument panel. 


Suppression of Ignition Interference 


1. Disconnect all wires from the spark plugs. 
Fasten one spark plug suppressor to the top of each 
plug and re-attach the wires to the free ends of the 
suppressors. These suppressors may be mounted 
either in line with or at right angles to the plugs 
(as shown in Figure 1) in order to avoid interference 
with metallic parts grounded to the engine or frame. 


2. If the distributor is of the plug-in type, dis- 
connect the center wire from the head. Plug the 
distributor suppressor into the distributor head and 
insert the wire in the free end of the suppressor. 


NOTE—For cap-type distributors, exchange 
the distributor suppressor at your dealer’s for 
one of a special type. Cut the wire leading from 
the distributor to the coil and screw the suppressor 
into the end attached to the distributor. Screw 
the other end of the wire (leading to the coil) into 
the opposite end of the suppressor. 


3. Clamp the generator by-pass capacitor against 
the generator frame. The screw holding the cut-out 
ordinarily may be utilized for securing this unit. 
Connect the capacitor lead to the terminal jon the 
generator side of the cut-out switch. (In some 
cases, interference will be reduced by connecting 
the capacitor lead to the opposite side of the cut- 
out. The most suitable position for this lead must 
be determined by trial.) 


4, The other by-pass capacitor must be con- 
nected between the battery terminal of the ammeter 
and any tonvenient screw on the instrument panel. 
In certain cases, interference will be reduced still 
further by connecting an additional capacitor 
(obtainable from your dealer) between the battery 
side of the ignition coil and the car frame. 


PART II—OPERATION 


The instrument should be operated as follows: 


1. Insert the key in the lock on the remote con- 
trol unit and turn it clockwise to the extremity of 
its rotation. 


NOTE—This key serves to operate both the 
power switch and the volume control. A slight 
rotation clockwise will turn the power “on” and 
the remainder of the range permits adjustment of 
volume. The dial scale should become illuminated 
when the power is “‘on.” 


2. Rotate the Station Selector knob in either 
direction until a desirable station program is heard. 


NOTE—The dial scale is calibrated in channels 
to aid in station identification. Add one cipher to 
the scale marking to obtain the actual frequency 
in kilocycles. 


3. After receiving a signal, turn the Volume Con- 
trol counter-clockwise until the volume is reduced 
to a low level. Now, readjust the Station Selector 
to the position midway between the points where 
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the quality becomes poor or the signal disappears. 
This operation insures the best quality of 
reproduction. 


4. Finally, advance the Volume Control (clock- 
wise) until the desired level is obtained. Except on 
weak signals, the automatic volume control will 
maintain the volume substantially at the latter 
level, thereby precluding further manual adjust- 
ments. (Fading of the signal may be experienced in 
extreme cases, as when passing under bridges or 
other metallic structures, since such structures 
almost completely shield the antenna.) 


5. Set the Tone Range Switch (located on the 
front of the receiver unit) for the preferred tone 
quality. This switch has two positions. In the 
counter-clockwise position, high-frequency (treble) 
response and static interference (when present) are 
decreased. 


6. When through operating, turn the key to the 
“off” position, counter-clockwise. The instrument is 
then locked by removing the key. 


PART III-—MAINTENANCE 


Noisy or weak reception, or failure to operate, 
may be due to one of the following causes: 


Radiotrons—If the set fails to operate (par- 
ticularly when first installed), remove the case cover 
and make certain that all Radiotrons are in the 
proper sockets and that the control grid clips are 
pressed down firmly over the respective dome ter- 
minals as shown by the diagram printed on the label 
affixed to the inside of the cover. 


The Radiotrons should be tested periodically and 
replaced if necessary in order to maintain best per- 
formance. The efficiency of each Radiotron may 
be checked by comparison with a new one of the 
same type in its place. Spare Radiotrons of each 
type should be kept on hand. 


Fuses—This installation is protected by one fuse 
(rated 20 amperes) which is mounted in the fuse 
receptacle contained in the power input lead. If 
the set fails to operate and the dial lamp does not 
light, this fuse should be removed for examination. 
If found to be burned out, the wiring should be 
inspected for short-circuits or grounds and all tubes 
tested prior to insertion of a new fuse. The replace- 
ment fuse must be of the same ampere rating. 
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“B” Battery Eliminator—With the key switch 
turned to the “on” position, a slight buzz should 
be noticed to emanate from the receiver. This 
buzz should be taken as indicative of proper opera- 
tion of the “B” Battery Eliminator vibrator. Failure 
to observe this buzz, accompanied by repeated 
necessary replacement of the fuse, will denote a 
faulty condition, and, in such cases, the complete 
receiver should be taken to the dealer for inspection. 
Do not attempt to adjust the vibrator yourself! 


Antenna—A properly installed roof antenna of 
the built-in or interior-type should require no atten- 
tion. When the plate antenna is employed, the 
insulator bushings should be cleaned occasionally to 
prevent grounding. 


Ignition System—The ignition system of the 
car must be kept in good condition. Fouled plugs 
or plugs with improperly adjusted gaps will affect 
the operation of the receiver as well as of the auto- 
mobile. Burned or improperly adjusted breaker 
points will also impair the performance. It will be 
advisable to advance the generator charging rate in 
order to compensate for the additional drain on the 
car storage battery imposed by this instrument. 
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PART IV—SERVICE DATA 


Type and Number of Radiotrons Used........... 1 RCA-41, 
1 RCA-78, 1 RCA-6A7, 1 RCA-6B7—Total, 4 

Total Battery Current (With 6.3 volts between chassis 
and A (hot) terminal) 5.35 Amperes 


Undistorted Output. ......5... ccc. cene esse eee 1.35 Watts 
Loudspeaker Field Current................-. 1.35 Amperes 
Filtered D. C. Voltage from Rectifier............. 227 Volts 
Total Plate Current.......... SOG 0000 Cons sO UNE 47.5 M. A. 


This four tube Superheterodyne Automobile Receiver is of 
compact construction and gives excellent performance. Fea- 
tures such as unit construction (one unit contains the receiver, 
**B” battery eliminator and loudspeaker), ease of installation, 
freedom from ignition noise and excellent sensitivity, selec- 
tivity and tone quality characterize this instrument. 


“B" Battery Eliminator 


This receiver uses a vibrator-type Inverter-Rectifier that 
provides a source of direct current voltage for use as plate 
and grid supply for all Radiotrons. This unit is accurately 
adjusted and sealed at the factory and service adjustments should 
not be attempted. 


Line-up Capacitor Adjustments 


The three R. F. line-up capacitors and two I. F. tuning 
capacitors are accessible and may require adjustments. The 
R. F. adjustments are made at 1400 K. C. and the I. F. 
adjustments at 175 K.C. The R. F. adjustments can be made 
with the receiver in its case, access to the adjusting screws 
being obtained through a slot in the bottom of the case. For 
the I. F. adjustments, however, it is necessary to remove the 
rear cover in order to couple the oscillator to the first 
detector. The following procedure should be used for these 
adjustments: 


R. F. Adjustment 


A satisfactorily accurate and rapid adjustment of the three 
R. F. line-up capacitors can be made by ear, although, for 
optimum results, the use of an output meter connected across 
the loudspeaker voice coil is recommended. The latter method 
however, involves removal of the rear cover to connect the 
meter, thus in turn eliminating the shielding effect of the case. 
Temporary shielding for the bottom and Radiotron sides of 
the chassis and for the transformer therefore must be pro- 
vided to prevent vibrator interference. 


(a) Procure a modulated oscillator giving a signal at 1400 
K. C. and a non-metallic screw driver. 


(b) Couple the output of the oscillator from antenna to 
ground, set the dial at 140, and the oscillator at 1400 K. C. 


(c) Place the oscillator and receiver in operation and 
adjust the oscillator output so that a weak signal is obtained 
in the loudspeaker when the volume control is at its maxi- 
mum position. 


(d) Then adjust the three line-up capacitors until maxi- 
mum sound in the speaker or maximum deflection of the out- 
put meter is obtained. Readjust these capacitors a second 
time as there is a slight interlocking of adjustments. 


I. F, Adjustments 


In order to make the I. F. adjustments, it is necessary to 
remove the rear cover, due to the fact that the external 
oscillator must be connected between the control grid of the 
first detector and ground. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal at 175 
K. C., a non-metallic screw driver and an output meter. 


(b) Remove the receiver from its case, shield the trans- 
former and Radiotrons as described under R. F. adjustments, 
place the receiver in operation and connect the oscillator out- 
put between the first detector grid and ground. Connect the 
output meter across the voice coil of the loudspeaker. Then 
connect the antenna lead to ground and adjust the tunin 
capacitor so that no signal except the I. F. oscillator is bescd 
at maximum volume. With the volume control at maximum, 
reduce the external oscillator output until a small deflection is 
obtained. Unless this is done, the action of the A. V. C. will 
make it impossible to obtain correct adjustments. 


(c) Each transformer has but one winding that is tuned 
by means of an adjustable capacitor, the other windings being 
untuned. The capacitors should be adjusted for maximum 
output. 


At the time I. F. adjustments are nade it is good practice 
to follow this adjustment with the R. F. adjustments, due to 
the interlocking that always occurs. The reverse of this, 
however, is not always true. 


Practical Hints on Installation 


The following suggestions may prove useful when making 
installations on the particular cars mentioned. 


Chevrolet 1933—Mount chassis on left side, end against 
car bulkhead and use short flexible shaft. Use both capacitors, 
one on the ammeter and one on the generator. Use all sae 
pressors. Place a copper screen under the toe board on right 
side, 10’’ x 10” to prevent the body from radiating ignition 
interference which may be picked up by the antenna. This 
screen must be grounded. 


Plymouth 1933—Mount chassis on left side, back against 
car bulkhead and use 3374” flexible shaft. Use both capacitors, 
one on the ammeter and one on the generator. Use all 
suppressors. 


Ford V-8 1932 or 1933—Mount chassis on left side, end 
against car frame and use short flexible shaft. Use one ca- 
pacitor, connected to the generator. Install eight spark plug 
type suppressors only, no distributor suppressor being neces- 
sary. 


The majority of cars will be found to be entirely free from 
ignition noise when the standard equipment is used. Usually 
mounting the chassis on the right side of the bulkhead will be 
found most desirable, although if a heater is used, the left 
side will be preferable. 


RADIOTRON SOCKET VOLTAGES 


6.3 Volt Battery—No Signal 


Cathode to 


Radiotron No. Ground 


RCA-78 R. F. 4.42 


Cathode to Screen 
Grid Volts 


Cathode to Plate Cathode Current 


Volts M. A. Heater Volts 


222 A 6.0 


First Detector 4.42 
RCA-6A7 ST 


6.0 


Oscillator 4.42 
RCA-6B7 Second Detector 
RCA-41 Power 
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6.0 


6.0 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 
No. 


2240 
2747 
3218 


6844. 
3572 
3584 


3602 


3616 
3617 
3618 
3621 
3623 
3632 


3636 
3637 


3641 
3645 
3695 
3696 
3699 
3744 


3745 
3746 
3920 
3921 


3922 


3932 
4091 


4208 
6135 


6192 


6242 


6298 
6471 
6490 
6492 


6493 
6514 
6515 
6516 
6517 
6540 
6731 
6732 
7485 
7600 


7601 
9049 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Resistor—30,000 ohms—Carbon type—1 watt (R5)....... 
Gap—Contact cap-——Package of Sonccnieeee seine ss ee oe 


Resistor—600 ohms—Carbon type— 4 watt (R7)—Pack- 
ABO OF Sis z cosi these. aisyacarsretlgrete. we ele fetsta,cs ie ois Shears el sraralaraieceye Pere 


Capacitor—Comprising two 5.0 mfd. capacitors (C17, C22). 
Socket—Radiotron 7-contact socket..............00see-- 


Ring—Antenna R. F. or oscillator coil retaining ring— 
Package ’of:5)c tas nest aarena th ee eee ee ae 


Resistor—60,000 ohms—Carbon type— % watt (R1, R4)— 
Package of S05 ceiade wintvess caste ae ations caer eet ras 


Capacitor—300ammid. (GiS, CIB)... see eee ne toe re 
Capacitor—0005 mfda (C21) incase oe ee eee 
‘Gapacitor—0.02 mfdo(ClLG)eres ce. ene eite cinaiciemeehce 
Coil—Choke coil—Located on resistor hoard (L17)....... 
Shield—Antenna R. F. or oscillator coil shield............ 


BE LOL Dizi cv coe ye acagntePollivn:« ega8s oe Merelne hala eae era ieee eRe ps 
Transformer—First intermediate frequency transformer 


(L7, L8, C14) 


Transformer—Second intermediate frequency transformer 


GEG, EVO; CLO) creates cic a een tein arad AS crete cred eee eas 


Capacitor=—0.1 mfd.2(C8) ere ote eset ne ere ee 
Knob—Tone control knob—Package of 5...........++++- 
Capacitor—375immifd. (C244C31)p «eementeeite tees se 
Capacitor—40) mmifds(C9))sc.c% © ona esse toate gs eetclo se 
Capacitor—720immfd 2(G20)) caesar 


Resistor—250,000 ohms—Carbon type— %4 watt (R10)— 
Package of 5)... ccseiee oe ont He el neroere esta eceibo lee aerate 


Capacitor—745: mmfd. (Cl2) <.6...2 .cren eee eee 
Capacitor—800 mmid. (C32) i...ccceccgore ono s chetin aye ei ere ae 
Gapacitor— 003 mfd(G23) 4 2.2 oe eee ee 


Mounting screws, washer and bushing assembly—For 
3-gang variable tuning condenser—Comprising three 
spacers, three screws, three washers and three lock- 


WASHERS 5? 55.65 aie Ra Pees ae ee ee 
Resistor—300,000 ohms—Carbon type— % watt (R6, R9) 

—==Pack ageiot.5s. ijk. natecetgern ot Seem arene a eat oa eter 
Capacitor — 2400) mmfde (C28). nee een eer 
Resistor—80 ohms—Carbon type—%4 watt (R3)* 

Package of Otel cu tcc eee wee os eee ee emecenes 


Resistor—2500 ohms—Flexible type (R13)—-Package of 5. 


Resistor—270 ohms—Carbon type—-}4 watt (R3)—Pack- 
age of 5 


Spring—Tuning condenser drive cord tension spring— 
Package of LQ cc) oc stesasver chase pn eee aie nes eee ee 


Resistor—2 megohm—Carbon type—% watt (R2)— 

Package O£ S.jooc seta premio ents eosiote cin acta ene etn erent ore 
Cord—Tuning condenser drive cord—Package of 5........ 
Coil—Oscillator coil assembly (L5, L6).................. 
"Fone Control Switels ost, 5c,0.gshrn are ahiet siesniie ee Sener oreo 
Capacitor—Comprising one 3.6 mfd. and one 1.0 mfd. 

éapacitor (C4, E13) a yd ion dine pe ieee ee eee eas 
Drum—Tuning condenser drive drum................++- 


Capacitor—Comprising two 0.05 mfd. capacitors (C1, C5). 
Cable—Shielded cable with antenna connector........... 
Gonnector—F use connectorsineainscrsic: ob ete aici tere renee 
Cable—Main cable complete with fuse connector......... 
Coil--R.. F: coil-assembly (35.L4)). 0... 2.0007 ccthawie ee 
Coil—Antenna;coil (LT. B2 ee ercuneiac eee ce ietenioe 
Transformer—Interstage audio transformer (T2).... 
Socket—Radiotron 6-contact socket.............sceceee: 


Filter pack—Comprising one reactor, one choke coil, one 
0.5 mfd., two 4.0 mfd. and one 375 mmfd. capacitors 
(L13, L16, C25, C26, C29, C30) 


List 
Price 


22 


Stock 
No. 


3649 
3650 


3651 
3652 
3690 


3718 
3757 


3758 


6161 
6496 


6497 
6499 


6500 
6531 


6532 


6784 
7695 
7698 


3466 
3646 
3647 
3648 


3689 
3791 


3827 
3856 


3884 
4051 


4138 


4139 
6151 
6152 
6175 
6494 
6495 
6670 
7065 
7621 
7622 
7686 


7689 
7699 


9050 
3688 
7607 
7608 


9023 


DESCRIPTION 


CONTROL BOX ASSEMBLIES 


Key—Volume control and switch key............-++++-> 
Screw—Self locking No. 10-32-33; fulldog point set screw 
=— Package tof 10 2 )crcwucas cute sts ecto sts or Gin siaete eo emt onere 
Serew—Self locking No. 10-32-;;’’ cupped point set screw 
=Package)of LOS 20s: siaavraareidecdte eae Toes eae 
Screw—Self locking No. 10-32—14”’ cupped point set screw 
—For flexible drive shaft—Package of 10.............. 
Strap and bracket assembly—Comprising one bracket, two 
screws, one lockwasher and one strap..............+04- 
Bracket—Control box dash mounting bracket...........- 
Coupling—Slotted coupling for end of flexible drive shaft— 
Package of 52 2) hc pecs aaleen Ba & oe ete eee 
Connector—For contro! box end of flexible drive shaft— 
Package of 9 36 vceake o.oo eo ea ee Bie eee ee 
Knob—Station selector knob—Package of 5............-. 
Shaft—Flexible drive shaft complete with connectors— 
Approximately 2476- long... sa cen ae eee 
Shaft—Flexible drive shaft complete with connecturs— 
Standard length—Approximately 3378” long. .......... 
Volume control—Combination volume control and switch 
GIRS igre ie 2 ease. Reel sot a eau ett a tn brates aye oe 
Nut—Volume control and switch lock nut............-.- 
Shaft—Flexible drive shaft complete with connectors— 
Approximately 1276" longs w 2 oe ro ee reine 
Shaft—Flexible drive shaft—Complete with connectors— 
Approximately 1875)" low gape nieroners sees so ele te oe eee 


Seale—Dial) scale. cicicie cose ae etn sae Cae RA ee eee 
Box—Control box:complete ds; scs.ercc sles case erenel evareoste alone 
Cover—Control box cover: 200. sce se wae nines has oes 


MISCELLANEOUS PARTS 


Connector—Antenna lead-in connector............+.++++ 
Fuse—20 amperes—Package of 5........2.0sse0cenecees 
Nut—Cap nut and lock washer—Package of 10.......... 
Serew—No. 10-32-35 cap screw and lockwasher—Pack- 

age of 10 


Bracket—Receiver mounting bracket, bolt and nut as- 
sembly—-One seb 52 soa. 9-2 os dae a Oe ee 


Bushing and plate assembly—Flexible drive shaft bushing 
with plate, mounting screws, rubber bushings, and 


washers—Located on main case... 60. jane caus cannes 
Cable—From fuse connector to ammeter..............-- 
Clip—Spring clip—Grounds receiver chassis to metal 

housing—Paekagesof 10a neck eee e hace ce ee ee 
Clamp—Cable clamp—Package of 10............5....4.- 
Bumper—Rubber bumper used in mounting receiver 

chassis—Packa ge:of hock .c:.ore custo eee cd ee ake 
Serew—-Housing and cable clamp cap screw No. 10-32-34" 

==Packa ge of LO ets ann pea tele ee eee 
Screw—Housing cap screw No. 10—32—3;’’— Package of 10. 
Suppressor—Spark plug suppressor..............-.+-0+ 
Suppressor—Distributor suppressor............-+++e00:: 
Suppressor— Distributor splice-in suppressor............- 
Capacitor—Ammeter capacitor—0.5 mfd...........0.0.50. 
Capacitor—Generator capacitor—0.5 mfd................ 
Suppressor—Spark plug suppressor—‘‘Elbow type”’....... 
Secrew-driver—For R. F. and I. F. adjustments.......... aA 
Antenna—Roof antenna—Paper type (Brown)........... 


Antenna—Roof antenna—Paper type (Gray).. y 
Housing—Front section of housing complete wih Genainiaie 


BOLE WB spe eaete co Mes es ose rwaTMstes be co ers ate ee Ben ae reree tere azemeE oe 
Vibrator “Gompletesae.ce een eke aoe eae eee 
Housing—Rear section of housing complete with mounting 

CEO WE aiitascoseyate, deta epaiega cele cars ooh arene Maoketoneres Seat erature eine mee 
Oscillator—Test oscillator—150-25,000 K. C.............. 

REPRODUCER ASSEMBLIES 

Transformer—Output transformer (T3)................. 
Sereen— Metal eereém iicat <ieri sie reeuacnoters ste cherie ee 


Coil assembly—Comprising field coil, magnet and cone 
support (TTA) Reid cactus cat coe eee ea ee ee 
Cone—Reproducer cone complete (L11)—Package of 5.... 


List 
Price 


$0.18 


1.60 
1.75 


1.36 


1.24 


3.70 


-0707 


7 Full discount not allowed. 
* C21—2400 mmfd. some models. 
* R3—-80 ohms some models. 
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RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 
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RCA VICTOR MODEL M-107 


Six-Tube Automobile Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Type and Number of Radiotrons Used—2 RCA-6D6, 1 RCA-6A7, 1 RCA-75, 1 RCA-41, 1 RCA-84 


Battery Current (6.3-Volt Battery): 


Speakeramictd U Gold) aan yee Seton racemes «MOO ie o's 
Des Warrwe dee iene ee be ee Ni Micra tase or 
Bizigltarmpetcn cere et sew eee ark ey ae cet 
BOW CrSUDDIy ALN Os OL otial juke de meee one cles es 
sora eM INGsSional) Cems ee yh nets as ie wanes 


Pius. Lrequencyslvan eee ven ew taro aces iy aie 
Maximum) Windistorted Output .2c. Aoe- onreroe:- ce ees 
ia Ua AG) UD Ute sera ea ieee St ea ee 
MESEIeet SEE ECG UENCIES ie tae ne aed my one Aen are a 


This six-tube automobile receiver incorporates the 
latest. mechanical and electrical refinements for 
furnishing a rugged, fool-proof, mobile-type receiver 
having performance equivalent to that of a high- 
quality home receiver. Ease of installation, accessi- 
bility for servicing and ruggedness of construction are 
features of unusual interest. 


In performance the receiver is characterized by 
unusual tone quality, adequate output, high sensitivity 
and excellent selectivity. Full control of all features 
is made possible by having the station selector, volume 
control and operating switch accessible on the steering 
column control and two-point tone control on the 
front of the receiver proper. 


—Total, 6 


ae ee ee er en ctet ttm en ea Se ee 1.35 Amperes 
(ONS Ee REIT Ceol CORA mes gon eae ae 2.1 Amperes 
peta SA ates SNe re NE a A ha et 0.15 Ampere 
Se Aes Tate ieee eres COREE tere A Pa 3.15 Amperes 
Sse Be, Satan gah ten! ie Tee nel tae ee ar aan 6.75 Amperes 


EN EA HY pil by GE Re eR 540 K. C.-1600 K. C. 
SiS ieee Py NY 5 eee adn cedar eg Son EE 1.9 Watts 
Seite SERGI 95 BinHe NEL NAT EN NaS CRT | aR Oe 3.35 Watts 
Stn, aoe ees ee 175 K. C.-600 K. C.-1400 K. C. 


Aoi eAB hb bees ce LAM ne eee 7% Inches 
See OT eh ek aed ae 708 Cre ete er 12 Inches 
Soe oie CED A ab Bee EE ae oe 7 Inches 


The construction of the unit embodies several new 
features of particular interest to the service man. The 
receiver case is mounted to the dash of the car by 
means of a single bolt. The case of the receiver 
is made in two sections so that the chassis may be 
dropped down for inspection or tube replacement, 
merely by removing and loosening several thumb nuts 
and screws. The receiver proper is divided into three 
units, the power supply including a plug-in type 
vibrator, a loudspeaker unit including the output 
transformer, and the receiver chassis. Each of these 
several units may be removed for replacement or 
repair merely by the use of a screwdriver and solder- 
ing iron. 


ELECTRICAL DESCRIPTION OF CIRCUIT 


The circuit is of the superheterodyne type, having 
features such as automatic volume control, diode 
second detector, two-point tone control and a Pentode 
output stage. The power supply consists of a plug-in 
type vibrator-inverter and tube rectifier and a specially 
designed filter system which eliminates all traces of 
vibrator R. F. interference from the power supply. 


Examining the circuit closely we find the following 
functions taking place while the receiver is in operation. 


The signal enters the receiver through the shielded 
antenna lead-in and the antenna coupling coil. The 


signal voltage is applied to the grid of the first R. F. 
tube by means of the secondary coupling coil, which 
is tuned by means of the first unit of the three-gang 
tuning capacitor. The R. F. tube is a Radiotron 
RCA-6D6, which is a super-control R. F. amplifying 
Radiotron which gives a minimum amount of cross 
modulation, hum modulation and modulation dis- 
tortion. This tube has the general characteristics of 


the RCA-58. 


The output of the R. F. stage is fed to the Radiotron 
RCA-6A7, which is a combined oscillator and first 
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detector. The detector grid circuit is tuned to the 
signal, whereas the oscillator grid circuit is tuned to a 
frequency 175 K. C. higher than the signal. The use 
of a suitable bridge circuit provides a method whereby 
the tuning capacitor maintains this same frequency 
difference throughout its tuning range. The output 
of the detector is the difference or beat frequency 
provided by combining the signal and oscillator 
frequency and is the I. F. frequency of the receiver. 
A single I. F. stage using Radiotron RCA-6D6 and 
two I. F. transformers. Three tuned circuits are 
provided for selecting and amplifying the I. F. signal. 
The output of this stage is applied to the second 
detector. 


The next tube is an RCA-75, which is a combined 
second detector, automatic volume control and audio 
amplifier. The signal is applied to the diode sections 
of this tube, which act as a two-element rectifier. The 
direct current component of the rectified signal pro- 
duces a voltage drop across resistor R-8. This voltage 
drop constitutes the automatic bias voltage for the 
R. F., 4st detector and I. F. amplifier which gives the 
automatic volume control action of the receiver. The 


volume control selects the amount of audio voltage 
that is applied to the grid of the RCA-75 and thereby 
regulates the audio output of this tube and of the 
entire receiver. 


The output of the audio section of the RCA-75 is 
resistance coupled to the grid circuit of the RCA-41, 
which is the power output stage. 


The tone control, comprising a switch and capacitor, 
is connected from plate of the RCA-41 output stage 
to ground. Maximum attenuation of the high fre- 
quencies is obtained when the switch is closed. The 
plate circuit is coupled through a step-down trans- 
former to the cone coil of the reproducer unit. 


Field excitation power is obtained by connecting 
the loudspeaker field directly across the car battery. 
Filament power is obtained in a similar manner, all 
Radiotrons having 6.3-volt heaters. Plate and grid 
voltage for all tubes is obtained through the vibrator 
inverter unit and its associated rectifier, transformer 
and filter circuits. An RCA-84 rectifier tube is used 
in the power supply unit for rectifying the alternating 
current output from the step-up transformer. 


SERVICE DATA 


(1) Removing Units from Chassis: 

The three major units, the power unit, the loud- 
speaker and the receiver chassis, are easily removed 
independently without disturbing the other units not 
removed. To do this, the use of a screwdriver and 
soldering iron are the only tools required. Figure 2 
shows the details of the screws and terminals to be 
removed in each individual case. 


(2) Line-Up Capacitor Adjustments: 

Adjustable capacitors are provided in the R. F. 
oscillator and intermediate frequency amplifier to 
provide a means of properly aligning the receiver. 
A modulated R. F. oscillator such as Full-Range Test 
Oscillator, type TMV-97-B (Stock No. 9050), a 
non-metallic screwdriver such as alignment wrench 
Stock No. 4160 and an output meter are required for 
properly aligning this receiver. Refer to Figure 3 for 
the location of the line-up capacitors 


I. F. Tuning Adjustments: 

Two transformers comprising three tuned circuits 
(the secondary of the second transformer is untuned) 
are used in the intermediate amplifier. These are 
tuned to 175 K. C. and the adjustment screws are 
accessible from beneath the chassis as shown in 
Figure 3. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal 


at 175 K. C., a non-metallic screwdriver such 
as Stock No. 4160 and an output meter. 


(b) Short-circuit the antenna and ground leads and 
tune the receiver so that no signal is heard. 
Set the volume control at maximum and con- 
nect a ground to the chassis. 


(c) Connect the oscillator output between the first 
detector control grid and chassis ground. 
Connect the output meter across the voice coil 
of the loudspeaker and adjust the oscillator 
output so that with the receiver volume control 
at maximum, a slight deflection is obtained in 
the output meter. 

(d) Adjust the primary of thesecond, andthe primary 
and secondary of the first I. F. transformers, until 
a maximum deflection is obtained. Keep the 
oscillator output at a low value so that only a 
slight deflection is obtained on the output meter 
at all times. Go over these adjustments a second 
time, as there is a slight interlocking of adjust- 
ments. This completes the I. F. adjustments. 


R. F. and Oscillator Adjustments: 

The three-gang capacitor trimmer screws are located 
on the main tuning capacitor, accessible at the top of 
the chassis. Proceed as follows: 

(a) Procure a modulated oscillator giving a signal 


at 1400 K. C. and 600 K. C., a non-metallic 


Figure 3—Location of Line-Up Capacitors 
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Figure 4—Voltages at Individual Socket Contacts 


screwdriver such as Stock No. 4160 and an 
output meter. 


(b) Connect the output of the oscillator to the 
antenna and ground lead of the receiver. Place 
the receiver in operation and attach the control 
box as in normal operation. Turn the tuning 
control until the tuning capacitors are fully 
meshed. Then set the indicator on the dial at 
the 530 K. C. reading. Turn the tuning control 
until the dial reads 1400. Then set the oscil- 
lator at 1400 K. C. and connect the output 
meter across the cone coil. Adjust the three- 
gang capacitor trimmer screws until maximum 
output is obtained. Be careful not to disturb 
the relation of the control box to the receiver 
after setting the dial. 


(c) After making the 1400 K. C. adjustment, shift 
the oscillator to 600 K. C. and tune in the 
signal. Adjust the 600 K. C. trimmer, acces- 
sible from the side of the chassis for maximum 
output while rocking the gang-capacitor back 
and forth. Then again check the adjustment 


described in (b). 

When making both the I. F. and R. F. adjustments, 
the important point to remember is that the receiver 
volume control must be at its maximum position and 
the minimum input signal necessary from the oscillator 
must be used. 


(4) R. F. Interference from Vibrator with Shielded 


Lead-In Disconnected from Antenna: 
In event R. F. interference originating with the 
vibrator inverter-rectifier unit is encountered, check 
the following points: 


(a) Vibrator not properly seated. The vibrator 
must be pushed tight against its socket at all 
times. 


(b) The various by-pass capacitors, such as C-28, 
C-29 and C-30 and chokes L-13, L-14 and 
L-16, must be properly connected, and in 
operating condition. It is well to remember 
that some of the interference produced by the 
vibrator is of a frequency as high as one meter 
and any replacement of capacitors must always 
be made with one of similar mechanical as 
well as electrical construction. 


(5) Voltage Readings: 

The following voltages are those at the tube socket 
while the receiver is in operating condition. No 
allowance has been made for currents drawn by the 
meter and if low resistance meters are used, such 
allowances must be made. 


(6) Vibrator Inverter: 

The Vibrator Inverter unit used in this receiver is of 
advanced design and construction. It is adjusted by 
means of special equipment at the factory and then 
sealed to prevent tampering. The unit is provided 
with a special plug-in base so that in event of suspected 
failure ic may be easily interchanged with one of 
known condition. 


With the seals unbroken, the Vibrator carries the 
standard ninety-day guarantee, which also applies to 
all parts of the receiver. Vibrator defects should be 
remedied by replacement, not by attempted adjustment. 


RADIOTRON SOCKET VOLTAGES 


6.3 Volt Battery—No Signal—Minimum Volume 
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204 6.3 
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4st Det. : 93 


RCA-6A7 
Osc. 


204 


RCA-6D6—I. F. 


RCA-75—2nd Det. 


204 


153% 


RCA-41—Pwr. 


230 


RCA-84—Rect. 


* Volcage impossible to measure with ordinary voltmeter. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Oe Ce ee | eee 


DescripTION 


RECEIVER ASSEMBLIES 
Bracket—Tuning condenser drive bracket 
assetnblycty aefu coe eat veicks oboe estes RSE 
Cable—4-conductor shielded volume control 


Cable—Single-conductor—Power input cable. 
Cable—Single-conductor—Dial lamp cable... 
Capacitor—Adjustable trimmer capacitor (C8). 
G@apacicor—80 mmfdy (G12) 082... 2ee ee 
Ga pacicor—500immids (C18 )se ee. see. 
Capacitor—890 mmfd. (C9).............. 
@apacicor——102 mid a( Gl5)) ere cree ere 
@apacicor——.Olemnficlan(EZ209 C22) er wees tciene 
Capacitor—0.1 mfd. (C4, C16)............ 
Ga pacitor—12 Seimfcen( @2Gm G27) eerteriserererers 
GApacitor——0s5rrmt den (G2S) ee pene ote seareee chet 
Capacitor pack—Comprising one .01 and one 


OO Asiatic: (G245 C25) Pee cioce ites 


Capacitor pack—Comprising one 5. mfd. and 
one 10 mfd. capacitor (C21, C23) 


Capacitor pack—Comprising two .05 mfd. 
capacitors (C1, C5) 


Coil=—Antenna-coil (L1, £2)... 2,23... 3 


Gol Chokercoil (ets) iwer eercter: sera cecte ten: 
Goil—-Chokexeoil (17) a.02 sew Serre han 
Goil— Oseillaroricoils(e59 6) eccrine 


Coil—R. F. coil assembly (L3, L4)......... 


Condenser—3-gang variable tuning condenser 


(CORCSLGGCC7CIONCI1) a sane oe 


Cord—Tuning condenser drive cord—Pack- 
AGEIOL 1 Ota iy oioccs cece es nioleraieetaais, fe 


Drum—Tuning condenser dial drum and hub 
WItMESCLISCLE WS mecteerep cr eelataricasttine steerne ks 


Ring—Antenna, R. F. or oscillator coil re- 
taining ring——Package, Of O. seiyedlciem icles 
Roller—Tuning condenser idler roller—Pack- 
age of 5 
Resistor—270 ohms—Carbon type—4 watt 
(R2)—Package of 5 


Resistor—600 ohms—Carbon type—4 watt 
(Rid) = Packageols Sates ad cieiticcs ceomin easton 


Resistor—3,000 ohms—Carbon type—l4¥ 
ACen (ied O)——backagelo bs oni etiteneret. ier: 
Resistor—30,000 ohms—Carbon type—l4 
Wattn (he/)——-backagevOleo)sertieiaeie line 
Resistor—60,000 ohms—Carbon type—l4 
watt (R4)-—Package of 5...5.5..0--0005: 
Resistor—200,000 ohms—Carbon type—14 
Watts (ads) ——Packacerolosmyiseeceecte ec 
Resistor—250,000 ohms—Carbon type—14 
Ate hud) =——Package Ol Shale sieleieneisi ene er 
Resistor—500,000 ohms—Carbon type—l4 
watt (Ruiz) Package ofsonmm entice 
Resistor — 14 megohm — Carbon type — 4 
watt (R3, R6)—Package of 5........... 


Resistor — 2 megohms — Carbon type — 4 
wattu RO) Package Ofieter evel ticraveleno. 


List 


Price 


3652 


ASe 
4250 


4251 


LSE 


DescripTION 


Resistor—700 ohms—Carbon type—i1 watt 
(RAS) —— Package Of! Gi. 82 Sitee cisues! os eee 


Resistor—30,000 
watt (R14) 


type—1 


ohms—Carbon 


(R15) 


Shield—Antenna, R. F. or oscillator coil shield. 


Shield—Detector oscillator or output Radio- 
tronlshitel cl apaseascw etecte see eet ollale aiintotees = 


Shield—I. F. or R. F. amplifier Radiotron 
shield 


Spring—Tuning condenser drive cord tension 
Sartore Pere cavers Ge WOE ov co uwacunocood 


Transformer—First intermediate frequency 


transtommens (amlss Clg Gtch en een: 


Transformer—Second intermediate frequency 
seas oraenta MS) ENO)! (lye wee coos 


Weolliae Gemelli (IR Nes ason sonkanedhoo0000 


CONTROL BOX ASSEMBLIES 
Back—Gontrol box bacle.s.2 ss secs sine oes: 
Box—Control box complete............... 


Bracket and strap assembly—Comprising one 
bracket, two screws, one lockwasher and 
OME SCEAP eee reas oan ee Ha etoae sees 


Cover—Control box front cover........... 


Cover—Station selector dial cover—Trans- 
parent celluloid—Package of 5........... 


Wial—Seation selector idial 7. jm eteeeee nes = 
Key—Volume control key................ 
Lamp—Dial lamp—Package of 5.......... 
Pointer—Station selector indicator.......... 


Ring—Stration selector dial cover ring (es- 
CULGHEOL) See tneinc eeet eer ete maemo es 


Screen—Dial light screen—Package of 5..... 


Screw—No. 4-40-14 inch oval head machine 
screw for holding cover to control box 


back=—Packa eso std Olmstarsenepced + -F)>ie-te 


Screw—No. 10-32-114-inch fillister head set 
screw for holding condenser drive and 
pinion gear and volume coupling control 
shatt——Package"ob 1 Oren. lust is ses re = = 


Screw—No. 10-32-Y4-inch cupped point set 
screw for holding station selector or volume 
control flexible drive shaft to control box— 
Backage tel Ohierrseie.<itercrens archeretteaseousas 


Shaft—Volume control coupling shaft....... 


Shaft and gear—Station selector pointer shaft 
aNndseeatte trees ote amines Mteattss re eis «setae 4,- 


Shaft and gear—Station selector drive shaft 
Maral (pyran Ware syegomonnewdo0 does 086 


Spring—Volume control key holding spring 
= PackaceOrel Onsqmrnc ee eeioehele sy omc tee 


.16 


sy 


ay) 
36 


56 


.20 
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Figure 6—Assembly Wiring Diagram 
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Figure 7—Power Unit Wiring Diagram 
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REPLACEMENT PARTS—Continued 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 


DescripTION Price 


FLEXIBLE SHAFT AND 
CABLE ASSEMBLIES 


Cable—Dial lamp cable with socket and 
SECUION ONCONNECL OLE aE ee ete ela 


Clamp—Metal clamp for holding flexible 
Shafts-—backage ofl Omer seen a Be) 


Screw—No. 10-32-14-inch cupped point set 
screw—Fastens flexible shaft housing to 
metalucasebackace ofel OM weer ee ae 20 


Shaft—Station selector flexible 
approximately 28 inches long............ 


Shaft—Sration selector flexible 
approximately 23 inches long............ 


Shaft—Volume control flexible drive shaft 


approximately 32 inches long............ 1.68 
Shaft—Volume control flexible drive shaft 

approximately 27 inches long............ 1.56 
Sleeve—Coupling sleeve for volume control 

shalt—Dackaseyo ane ee ee cae E4I5 
pockee—Dialilampisockers eee eee ae ae ee 20 

POWER SUPPLY UNIT 
Capacitor—200 mmfd. (C30)............. 30 
Gapacicor—O0:5 mfds(@29)). 5.2. . sanccu a. .60 
Capacitor—Comprising two .02 mfd. capaci- 

Bors (C3 NGS? Vie tek ee as Ue gee -96 
Capacitor—Comprising one 8. mfd. and one 

4amneccapacitorss (554 G34) ee ae ee 1.90 
Clamp—Capacitor mounting clamp—Pack- 

GIGI Bie Gurpintva 4 adi On Oo the & SEO OG Unies coz. 
Coil—Filter reactor choke coil (L14)........ ot). 
Reactor——rilter reactor (Jel G)aeere a ne nn ane 1.14 
Screw—Binder head No. 6-32-14-inch screw 

for mounting capacitor pack—package of 10 18 
Socket—4-contact vibrator socket.......... 20 
Socker—5-contact Rectifier socket.......... 35 
Transformer—Vibrator transformer (T41)....] 3.78 
Wabracoricomplece (let 5)auewe nacre eeseieients 4.96 

REPRODUCER ASSEMBLIES 
Coil—Field coil, magnet and cone support 

TE EA a eesti Re et cae ie i, Pelee antag 2.95 
Cone—Reproducer cone (L14)—Package of 5.] 3.70 
Transformer—Output transformer (T2)..... 1.35 
Reproducericomplete.....e201-2000nenese oe 5.65 
Screw—No, 8-32-36-inch binder head repro- 

ducer mounting screw—Package of 10..... DPR 

HOUSING ASSEMBLIES 
Bracket assembly—Sration selector drive shaft 

bracketiandubushin oa. serie men ree 28 
Gloch—-Grillesclothtems tsa tele acl ener: Le 
Housing—Front section of housing complete 

[Fess MINE Dit past aerate a Ae eile Ae 3.38 


Stock 


No. 


7782 


4320 
4266 
4318 
4319 


4295 


4289 
3689 


4283 
4288 


4293 
6495 
4291 
4286 


3646 


4290 


A525 


4282 
7766 


4492 


4494 
4493 


4495 


4294 


4303 


4284 


6152 
6151 
6669 
4285 


DescrirTION 


Housing—Rear section of housing complete 
seo EE SSULMIP C CeIn Tn ao satuel ote vcr ease ne 


Nut—Wing nut—Package of 10........... 
Pin—Hinge pin—Package of 5............. 
Sctew—Wing screw—Package of 10........ 
Screw—No. 6-M%4-inch slotted hex head self 


tapping—Fastens case bottom to front 
section of housing—Package of 10........ 


Screw—No. 10-32-14-inch headless set screw 
—Used to fasten drive shafts to housing— 
Packageotul Oper ee oe re oa 


MISCELLANEOUS ASSEMBLIES 


eLaiete)\eiven Siley\e fone) elleliel'slie’ wile ei.6 Ne: 6! 4, je! clis){e'~ fe. << 


Body—Fuse connector body—Package of 10. . 


Bracket—Receiver mounting bracket, bole 
ancl enti Gasser by sey eee meee meee sae ne 


Cable — Antenna lead-in cable — Approxi- 
Mmatelyeooninchessongimerae een ene: 


Cap—Antenna or fuse connector cap—Pack- 
Ager Ole d OMe eee terre setae oe Oe 


Capacitor—Ammeter capacitor—.5 mfd..... 


Capacitor—Generator capacitor—.5 mfd..... 


Clip—‘‘A”’ supply clip—Package of 10...... 


Ferrule—Antenna or tuse connector ferrule 
and bushing—Package of 10............. 


Fuse—20 ampere (F1)—Package of 5....... 


Insulator—Fuse connector insulator—Pack- 
AG CLOLEL O) etapa eters trae ener tok beet ec 


Knob—Tone control switch knob—Package 
OLD eee Sone a eee or ee Ee as ee 


Knob—Station selector knob—Package of 5. 


Lead—Power lead with female section of fuse 
connector—From power cable to battery... 


Plate—Ornamental plate located on housing 
ftont——sbackagcro fi2 erate ie tae ee 


Place—hCAU Victor name plate mane meee 


Screw—No. 4 self-tapping screw for mount- 
ing ornamental plates—Package of 10..... 


Screw—No. 8 self-tapping screw for mount- 
ing station selector drive shaft and bushing 
eb ackare Ord Om emetlcnst ayes fee eee 


Screw—No. 10-32-5¢-inch hex head used to 
mount receiver chassis to housing—Pack- 
ASCO MO mmm sien or ke tet ees 


Screw—No. 10-32-75-inch hex head used to 
ous power unit to housing—Package 
OL AMO Sete las oi bae co tiees aoe ae ee thee 


Spring—Antenna or fuse connector spring— 
Packagerof Osman sais ter) atts wee ee 


Suppressor—Distributor suppressor.......... 


Suppressor—Spark plug suppressor.......... 


Switch—Tone control switch (S2).......... 


Washer—Antenna or fuse connector insulating 
wasner—-Packagerotid Ouee.s meee e ccig cs 
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Model 112A 


220-Volt AC/DC Radio Broadcast Receiver 
Five -Tube Superheterodyne Table Model 


— INSTRUCTIONS — 


INSTALLATION 


Location—The receiver should be supported 
upon a level surface such as a table or shelf, con- 
venient to an electrical outlet and to the antenna 
lead-in and ground wires. In any installation, care 
should be taken to avoid restriction of natural 
ventilation through the cabinet as would occur with 
the back of the set placed too close to a wall or other 
plane surface. To prevent damage to the cabinet 
finish and possibly more serious internal injury, the 
instrument should not be placed upon or close to a 
radiator or other heating device. 


Antenna and Ground—An outdoor antenna 
having a length of from 25 to 75 feet, including the 
lead-in and ground connections, is recommended. 
In many cases, however, an indoor antenna of short 
or medium length will be found satisfactory in build- 
ings of non-metallic construction. The antenna 
should be well insulated from all objects and run 
neither close nor parallel to electrical circuits inside 
or outside the building. 


A good ground connection is essential for best 
performance. The ground lead should be as short as 
possible and preferably attached to a cold water 
pipe. The apie surface should be scraped clean and 
an approved ground clamp used to insure a tight and 
permanent connection. 


Two flexible leads are provided at the rear of the 
receiver for connection to the antenna and ground. 
Connect the black lead to the antenna wire or lead-in 
and the yellow lead to the ground wire. Both joints 
should be soldered and wrapped with insulating tape. 


Power Supply—Connect the power cord to an 
electrical outlet upon which is impressed a supply 


voltage (either AC or DC) within the limits specified 
on the license label attached to the rear panel of the 
instrument. Never operate the instrument from a 
supply voltage exceeding the maximum limit (230 
volts). Consult your local power company if in 
doubt as to the actual voltage available. 


Radiotrons—The instrument is equipped and 
tested at the factory with RCA Radiotrons and is 
shipped with the tubes in their sockets. The set 
therefore is ready to operate when it is removed from 
the carton and external connections are made as 
heretofore described. 


If, when first installed, the receiver either per- 
forms imperfectly or fails to operate, it is probable 
that one or more of the tubes, shields or dome ter- 
minal clips have been jarred loose in shipment. 
Remove the cabinet rear panel (held in place by 
screws at the edges), then refer to the tube location 
diagram printed on the license label and make 
certain: 


(a) That all tubes are in the proper sockets and pressed 
down firmly. Never apply power to the instrument 
unless all Radiotrons are in place. 


(b) That all shields are rigidly in place over the Radio- 
trons represented by double circles on the diagram. 


(c) That the spring connectors of the short flexible 
(grid) leads shown on the diagram are securely 
attached to the dome terminals eis proper Radio- 
trons and are not bent to an extent where contact 
with any tube shield is established. 


NOTE—The grid lead for Radiotron RCA-6A7 
must be suspended over the notched support as 
illustrated, in order to insure proper operation. 


OPERATION 


Controls—The instrument has two operating 
controls located on the front panel of the cabinet as 
follows: 


(1) Volume Control—Combined with Power 
Switch (Left-hand Knob)—In the extreme 
counter-clockwise position, the power is 
“off.” A slight clockwise rotation turns the 
power “on,” as indicated by illumination of 
the dial; further rotation increases the vol- 
ume. 


(2) Station Selector (Right-hand Knob)—This 
control is provided with a dial calibrated to 
facilitate the location and identification of 
stations (add one cipher to scale markings to 
obtain the frequency in kilocycles). 


Procedure—To operate the receiver, proceed as 
follows: 
.0154 


1. Turn the power “on” and set the Volume Con. 
trol fully clockwise for maximum yolume—reduce 
the setting if too noisy after allowing a few seconds 
for the tubes to heat. 


2. Rotate the Station Selector slowly over the 
range of the dial until a desirable station program is 
heard. 

IMPORTANT—If no sounds (station signals or 
static) are heard on DC supply, reverse the prongs 
of the power plug in the receptacle. 

3. For best reproduction, reduce the Volume 
Control setting and adjust the Station Selector 
accurately for loudest volume. Always use the 
Volume Control—never the Station Selector—for 
regulation of volume. 


4, When through operating, turn the Volume 
Control knob fully counter-clockwise, thus switching 
“off” the power. 
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SERVICE DATA 


Electrical Specifications 


Voltage (Eatin go as ciejaetehe sb eeanadn ashe okeere esis ora rate 200-230 AC or DC 
Prequency Rating CAG) es. pt rette ies ata -lereis oaeierere sateen 50-60 Cycles 
Power Consumption............ AC 60 Cycles-105 Watts—DC-85 Watts 
Number and Types of Radiotrons. » .2 12222 e smite ce ce ee 1 RCA-78, 

1 RCA-6A7, 1 RCA-77, 1 RCA-43, 1 RCA-12Z3—Total, 5 
Undyetorted! Outpu errors crate oi or totes sete ovsraye otokerded oieteer etches Geteveket= 1.5 Watts 
Prequeney Range gc secs ¢,q.«isiarete a! oc sid ear im minis vie tere ata 540 KC-1500 KC 


IF. TRANSFORMER 


Figure C—Location of Line-Up Capacitors 
This receiver is a five-tube Super-Heterodyne designed to operate on 
AC or DC over the voltage and frequency range indicated. Features such 
as compact construction, dynamic speaker, single Pentode Output tube and 
the inherent sensitivity, selectivity and tone quality of the Super-Hetero- 
dyne are included in this instrument. 


The circuit consists of an R. F. stage using Radiotron RCA-78, a 
combined oscillator and first detector using Radiotron 6A7, an I. F. trans- 
former using two tuned circuits, a second detector using Radiotron RCA-77 
and a power stage using Radiotron RCA-43. The rectifier is Radiotron 


RCA-12Z3, which is used in a half-wave circuit. 


Line-Up Capacitor Adjustments 


The line-up capacitor adjustments for the I. F. stage and for the R. F. 
circuits should be made in the following manner: 


(a) Procure a modulated oscillator giving a signal at 175 KC and 
1400 KC. An output meter and non-metallic screw driver are also 
necessary. The Stock No. 9050 test oscillator and Stock No. 7065 
screw driver are suitable for this purpose. Figure C shows the 


location of the I. F. capacitors. 


(b) The I. F. line-up capacitors should be first adjusted. This is done 
by placing the oscillator in operation at 175 KC, coupling its 
output between the control grid of the first detector and grounds 
connecting the output meter across the cone coil of the loudspeaker 
and adjusting the two I. F. line-up capacitors until maximum out- 
put is obtained. 


(ce) After the I. F. circuits are aligned, the R. F. and oscillator circuits 
are adjusted at 1400 KC. Prior to making the adjustment, how- 
ever, the dial should be checked. This is done by making sure the 
dial indicator reads 530 (indicator in center position) when the 
tuning capacitor rotor plates are fully meshed with the stator 
plates. The adjustments are then made in similar manner as that 
of the I. F. except that the oscillator is set at 1400 KC, its output 
is connected from antenna to ground of the receiver, and the dial 
is set at 140. The adjustment is made with the trimming capacitors 
located on top of the gang capacitor and each capacitor is adjusted 
for maximum output. 


RADIOTRON SOCKET VOLTAGES 


*Measured at 220 Volts A. C., 60 cycles (Maximum Volume Control) 


Radintron No: Cathode to Control 


Cathode to Screen 


Cathode to Plate, Plate Coss 


Heater Volts 


Grid, Volts DC Grid, Volts DC Volts DC 
RCA-78 R. F. 3.0 100 165 ee) 6.0 
RCA-6A7 Oscillator lst Detector a = = 1» eet oe) 
3.0 100 145 2.5 — 
RCA-77 2nd Detector Plate and Bias Supply 165 Volts _ 6.0 
RCA-43 Power 21.0 I 140 | 130 35.0 25.0 
RCA-12Z3 Rectifier 220 RMS — 12.0 


*Voltages with 220 Volts D. C. supply will be approximately 10 per cent less than tabulated values 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock List 
Nes DESCRIPTION pase 
RECEIVER ASSEMBLIES 
2747 |: Gap—Contact ‘cap—Package Of 5.0... asain fects eos tee eee $0.50 
3710 Capacitor—-60 mmifds (GIS). «wade staal» ies Pere ede 36 
3711 Gapacitor—S80immid 2(E9) aa acuieaiee ne ce ee -40 
3712 Gapacitor—400! mmid. (GES) Fy. 7 ouissarsa tne a eee ol ee -40 
3754 Capaéitor—1150) mmid.) (C8) cae ee eine eee ee cee -50 
3701 Gapacitor—0:00 mid. (G19) eens. eo eee ee ae 30 
3888 Capacitor—0.05 mfd. (C16)............. 25 
3916 Capacitor—0.05 mfd. (C20).. x nee $32 
3917 Capaestor—0.25 “mid. fGIT)E.S ares eens ea ete 40 

3755 Capacitor—Comprising two 0.1 mfd. and one 0.25 mfd. 

(E125, CLS, (G27). sake tees teresa hers ere coher tee -60 
6621 | Capacitor—Comprising one 0.05 and one 0.1 mfd. (Cl, 

C25). spss asa die Wa ails Malton s Wee Gfaatnacr hea mene ea a ee 46 
6728 Capacitor—Comprising one 4.0 mfd., one 10.0 mfd. and 

two 8-0 mfdi (CIs. C26, -G283 G3 B)icesuseite ste c-t skrraeors 2.94 
6726 Col Choke cous (LO): a en oes ces Le eee cae ot -62 
6519 Coil=Antenna cod (LNs D2) ama ce eee een eene 88 
6521 Coil— Oscillator coil\GE5; .E6)io pees cece bere he ete .60 
6520° | Gowk— Re Fe coil (han EA) oe anc ete ea eee rae 94 
6723 Condenser—3-gang variable tuning condenser (C2, C3, 

G4, C5, G6 GTi ntoetaeh Oe eee Rete nie ee Oe AAS 
4701 Dial—Tuning condenser dial and drive assembly......... 1.50 
4703 Escutcheon—Station selector escutcheon.............-.. +39 
4449 Knob—Volume control or station selector knob—Package 

OES Fab edn swede Dale cer also eatery ete eee ore aetions .60 
3602 | Resistor—60,000 ohms—Carbon type—%4 watt (R1)— 

Package’ of 5) 5:3. his toresttais pene aloe eon eT ee 1.00 
3033 Resistor—l megohm—Carbon type—% watt (R2)— 

Packagerof 5.3.20. oss on sete ae ertheless eke een 1.00 
6250 Resistor—4000 ohms—Carbon type—% watt (R7)— 

Package ofa seri sci\aa cucce cng ee ere re TOO ieee eee 1.00 
6303 Resistor—20,000 ohms—Carbon type—% watt (R3)— 

Package’ Of 52 5:8 wccuyauts Rove Gniieee OE De eee 1.00 
3594 | Resistor—50,000 ohms—Carbon type—™% watt (R5)— 

Package-of (5: lacistecrdrecs ete ect ois kote ricti ee oe areaterctabere 1.00 


+0897 


Stock List 
INGE DESCRIPTION Pace 
6228 Resistor—200,000 ohms—Carbon type—™% watt (R4)— 

Package 708 Oe minis ae iersreereroe core es ste ecepe eater ayaa $1.00 

3700 | Resistor—450,000 ohms—Carbon type—%4 watt (R6)— 

Packagesol 5 3G esac ees Fe ee han eres 1.00 
3632 Resistor—500 ohms—Carbon type—Il watt (R8)—Pack- 

BLES [OF Dd kareena ahaa aval eee sie OTN aE Me eas REN eR Vel cesta 1.10 
2963 Resistor—8,000 ohms—Carbon type—l watt (R10)— 

Package of 5.x, abet sete tos eae tices, watanreten 1.10 
6114 | Resistor—20,000 ohms—Carbon type—1l watt (R11)— 

Package rot 5 jm caches etcekodas tears Wrens lor ease tater seer 1.10 
3914 | Resistor—30 ohms—Flexible type (R13)...............-- .28 
4718 | Resistor—205 ohms—Porcelain type—(RI15).............. .90 

3915 Resistor—320 ohms—Porcelain type—(RR14)............ .88 

3584 Ring—Antenna R. F. or oscillator coil retaining ring— 
Packagevoiis 5 .yecxacat oes ica eek aoe ee Gh taidan ane eee .40 
3993 Serew—No. 6-32 square head set screw for condenser dial 
and drive assembly—Package of 10.................4-- eS 

7065 Serewdriver—Insulated screwdriver and socket wrench— 

For I. F., R. F. and oscillator condenser adjustment... . 1.00 

3623 Shield—Antenna R. F. or oscillator coil shield............ 30 
3950 Shield —Radiotron shield’. o.....c0.05.2 6 06% hn cee oo ees oe tee .26 
4700 Sockét—Dial lamp ‘socket. 20 .a554 2) ace hha ek Baleares Aes) 
3859 | Socket—4-contact Radiotron socket...........seeeeeee005 .30 
6676 Socket—6-contact Radiotron socket..........20...-0¢... 40 
7485 | Socket—6-contact Radiotron socket—Second detector..... -40 
6727 | Transformer—Intermediate frequency transformer (L7, 

ES Gl Oy CG) 28. ein cetera 2 Sie ore a oe nanan ch teenies 1.68 

4702 Volume: ¢ontrol (R125 SD ia wo. ccsnsteuya orate eee ee 1.30 

REPRODUCER ASSEMBLIES 

7845 Coil—Field coil magnet and cone support (L11).......... 2.50 
9492 | Cone—Reproducer cone (L10)—Package of 5 3.70 
T1847 Reproducer completes .jece a eects we ae er aebesaione 6.30 
7846 | Transformer—Output transformer (T1) 1.65 


Radio-Receptor para C. A. o C. C. de 220 Volktios 
Superheterodino de Cinco Tubos, Modelo de Mesa 


— INSTRUCCIONES — 


INSTALACION 


Sitio para el Aparato—Este receptor debe colocarse 
sobre una superficie plana, como por ejemplo una mesa o un 
tablero, y cerca de las entradas Hage antena y tierra, asi como 
préximo a un toma-corriente. Cualquiera que sea la instala- 
cién que se haga, debe tenerse mucho cuidado de no impedir 
la ventilacién natural del mueble, como ocurriria si se colo- 
cara su parte posterior muy junto a una pared o contra cual- 
quier otra superficie vertical plana. Para evitar dajfio al 
acabado del mueble y posiblemente al circuito que contiene, 
no debe colocarse este radio sobre un aparato de calefaccién 
ni demasiado cerca de cualquier articulo que produzca calor. 


Antena y Tierra—Se recomienda una antena exterior de 
7.5 a 22.5 metros de longitud, incluyendo el hilo de entrada y el 
hifo a tierra. Sin embargo, en muchos casos una antena 
interior de longitud corta o mediana dar4 resultados satis- 
factorios en edificios que no sean de construccién metilica. 
La antena debe aislarse perfectamente de todo objeto y no 
debe instalarse ni cerca ni paralelamente a circuitos eléctricos 
dentro o fuera del edificio. 


Sélo haciéndose una buena conexién a tierra podra conse- 
guirse un funcionamiento superior. La conexién a tierra debe 
ser lo mds corta y directa posible y con preferencia debe 
hacerse a la tuberia de agua fria. La superficie de la tuberia 
debe limarse para que quede absolutamente limpia, y reco- 
mendamos el uso de una pinza especial para que la conexién 
resulte apretada y permanente. 


Se han provisto dos hilos flexibles en la parte de atrds del 
receptor para las conexiones a la antena y a tierra. Conéctese 
el hilo negro al hilo de entrada de la antena y el amarillo al 
hilo a tierra. Ambas conexiones deben soldarse y cubrirse con 
tira de aislar. 


Suministro de Energia—Conéctese el cordén de la 
energia a un toma-corriente que indique un voltaje (sea C.A. 
o C.C.) que esté dentro de los limites especificados en la 
etiqueta de licencia, pegada en el panel de atrds del instru- 
mento. Este instrumento no debe hacerse funcionar nunca 


con una corriente cuyo voltaje exceda del limite mdximo (230 
voltios). Em caso de duda sobre el voltaje exacto de la co- 
rriente, consulte este particular con la Compaiifa de Electrici- 


dad de la localidad. 


Radiotrons— Este instrumento se ha equipado y probado 
en la faébrica con Radiotrons RCA y se despacha con los tubos 
en sus respectivos enchufes. Por lo tanto, este receptor estara 
listo para funcionar cuando se haya desempacado cuidadosa- 
mente y las conexiones externas se hayan hecho conformes a 
las instrucciones que anteceden. 


Si, al instalarse, el receptor no funciona bien o deja de 
funcionar, uno o més tubos, corazas o contactos de tope se 
habran aflojado durante el transporte. Sdquese el panel de 
atrés del miueble (sostenido en su posicién por medio de 
tornillos en los bordes), luego eonehiiese el diagrama de la 
distribucién de tubos que aparece en la etiqueta de graduacién 
y cerciérese de lo siguiente: 


(a) Que cada tubo esté en el enchufe que le corresponde 
y Be todos hayan sido introducidos firmemente hasta 
el fondo. Nunca aplique la corriente al aparato hasta 
que todos los tubos estén en sus lugares respectivos. 


(b) Que todas las corazas o pantallas metdlicas tubulares 

estén firmemente colocadas encima de los tubos que 

rotegen (estos tubos estén indicados por un circulo 
be en el diagrama). 


(c) Que los conectadores de resorte de los hilos cortos y 
flexibles (rejilla), que se muestran en el diagrama, 
estén firmemente unidos a los contactos o terminales 
de tope de los Radiotrons respectivos, y que los 
mismos no estén torcidos de tal modo que haya un 
contacto con cualquiera de la corazas tubulares. 


NOTA—F1 hilo de rejilla para el Radiotron RCA- 
6A7 debe quedar suspendido sobre el soporte ranurado, 
segtin se ilustra, a fin de obtener un funcionamiento 
satisfactorio. 


FUNCIONAMIENTO 


Controles—Este instrumento tiene dos controles para su 
funcionamiento, los cuales se hallardn en el panel de enfrente 
del mueble, y son como sigue: 


(1) Control de Volumen—Combinado con el Inte- 
rruptor de la Energia (Perilla de la Izquierda)— 
Girada hasta el fin hacia la izquierda, esta perilla des- 
conectaré toda la energia. Haciéndola girar leve- 
mente hacia la derecha, se aplicardé energia, segiin lo 
indicar4 la iluminacién del cuadrante. Haciéndola 
girar mds se aumentar4 gradualmente el volumen. 


(2) Selector de Estaciones (Perilla de la Derecha)— 
Este control esta provisto de un cuadrante debida 
mente calibrado, el cual facilita la sintonizacién e 
identificacién de las estaciones (agréguese un cero a 
los numerales de la escala para obtener la frecuencia 
en kilociclos). 


Modo de Proceder—Para hacer funcionar este receptor, 
haégase lo siguiente: 


1. Apliquese la corriente y hagase girar hacia la derecha 
la perilla del Control de Volumen para conseguir un volumen 
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maximo. Redtizcase esta graduacién si la reproduccién es 
demasiado potente (déjense pasar unos segundos para el 
calentamiento de los tubos). 


2. Hagase ay el Selector de Estaciones, poco a poco en 
todo el recorrido del cuadrante, hasta que se oiga el programa 
de la estacién que se desee. 


MUY IMPORTANTE-—Si no se oye nada que 
venga del altoparlante (sea sefial de radio o inter- 
ferencia de la estatica) al hacer funcionar el aparato 
con Corriente Continua, cAmbiese en sentido con- 
trario la posicién del tapén conector en el toma- 
corriente. 


3. Para obtener una reproduccién perfecta, redizcase la 
graduacién del Control de Volumen y ajtistese con todo 
cuidado el Selector de Estaciones para el volumen maximo. 
Usese siempre el Control de Volumen—nunca el Selector de 
Estaciones—para regular el volumen. 


4. Cuando se desee que el instrumento cese de funcionar, 
cértese la corriente, haciendo girar la perilla del Control de 
Volumen hacia su posicién maxima de la izquierda. 
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RCA Victor M-116 


“'Portette Superheterodyne Receiver 


For Auto and Home 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN, N. J., U.S.A. 
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Instructions for 


RCA Victor M-116 


Portable “Arm Rest’” Automobile-and-Home Receiver 


INTRODUCTION 


This radio receiver was conceived by the motor- 
ing public. It has been designed to meet the growing 
demand for a portable set equally useful in the 
automobile or home; that is, operable from either 
the car battery or the alternating-current house- 
lighting circuit. Because of its versatility as to 
power requirements, this instrument will find 
especial favor among tourists and commercial 
travelers; it also should appeal strongly, however, to 
a large number of persons living more or less per- 
manently in hotels or furnished apartments. 


In achieving such utility, no sacrifice of per- 
formance in either mode of operation has been 
introduced. Excellent sensitivity and selectivity, 
realistic reproduction, abundant reserve power for 
use in congested traffic districts and automatic 
volume control are features worthy of mention. 


Transfer of installation, whether to the car or home, 
is extremely simple, electrical connections only to 
the power source and antenna being required. In 
automobile service, the current drawn from the stor- 
age battery approximates that used by a single head- 
light bulb. 


The distinctive metallic carrying-case contains a 
compactly-built chassis upon which are assembled a 
five-tube superheterodyne receiver, an electrody- 
namic loudspeaker and independent “B” battery 
eliminators for either type of power supply. The in- 
strument is completely shielded and equipped to 
prevent objectionable interference from the auto- 
mobile ignition system. All controls are located on 
the top of the case, permitting easy adjustment when 
the set is placed as intended upon an automobile seat 
beside the driver or any passenger. 


GENERAL INFORMATION 


Equipment 
A. Equipment Furnished: 


1. Receiver Package—Contains: 


(a) The Receiver—Equipped and tested at the 
factory with RCA Radiotrons—Shipped with 
all tubes installed in their proper sockets—In- 
cludes one dial lamp (6-8 volts) and one each of 
the following Radiotrons: RCA-78, RCA-6A7, 
RCA-6B7, RCA-41 and RCA-1-V. 


(b) Ignition Interference Suppression Equip- 
ment—As follows: 
8 Spark-plug type suppressors (extra units, 
when required, to be obtained from dealer). 
1 Distributor type suppressor. 
2 Capacitors. 
(c) Power Cord—For house-lighting circuit. 
(d) Shielded Lead-in Wire—For automobile 
antenna. 
(e) Connector—For home antenna lead-in wire. 


(f) Instruction Booklet. 


2. Battery Cable Package—Contains: 


(a) The cable for automobile battery supply. Length 
proper for use in coupes and roadsters and in 
the front compartment of sedans, coaches and 
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touring cars. Equipped with fuse receptacle 
containing one 20 ampere fuse. 

NOTE—This cable is supplied in two forms, 
identical except for connections, to accommodate 
either polarity of storage battery supply: that is, 
either positive (++) or negative (—) grounded 
batteries. It is the dealer’s responsibility to 
select the correct cable for your car. An addi- 
tional cable of suitable length to permit operation 
of the receiver on the rear seat is procurable 
from the dealer. 


B. Additional Equipment Required: 


1. Automobile Antenna—One of the following 
types (listed in the order of preference): 
(a) Roof (Concealed) Type. 


(b) Roof (Interior) Type—For attachment to 
head-lining of enclosed models or insertion 
beneath top fabric of open and convertible 
models, A special antenna of this type complete 
with pin-hooks and lead-in wire may be pur- 
chased from your dealer. 


(c) Plate (Sub-mounted) Type—For attachment 
to channel members of car chassis. An efficient 
plate antenna completely equipped for mounting 
and a specially-designed shielded lead-in wire 
are also obtainable from the dealer. 


Antenna 


General Considerations—Although this re- 
ceiver has excellent sensitivity, best results naturally 
will be obtained with a good antenna. For any 
temporary installation, such as when stopping over- 
night at a hotel, satisfactory reception should be 
obtained with a short length of insulated wire strung 
around the room or dangling from a window. How- 
ever, in any permanent or semi-permanent location, 
such as the automobile or home, the antenna 
installation should merit careful consideration. 


For Automobile Service—As listed in the 
preceding section under “Additional Equipment 
Required,” three types of antenna are available for 
automobile use: 


Roof (Concealed) Type—Enclosed models of 
practically all modern (1932-33-34) automobiles 
are equipped at the factory with a radio antenna 
concealed in the roof. Certain convertible and 
open type cars also contain a suitable antenna 
in the form of flexible wire strands woven into 
the folding top fabric; the latter practice, how- 
ever, is recent and, except for cars in the higher 
price class, has not been generally adopted. A 
“concealed” roof antenna naturally is the 
neatest and most satisfactory arrangement and, 
therefore, is recommended for use in all auto- 
mobiles with enclosed bodies. Owners of cars 
not already equipped with an antenna of this 
type may have one installed, if desired, by the 
dealer from whom this radio receiver was 
purchased. Such work ordinarily involves a 
nominal additional charge since the services of 
an experienced automobile upholsterer are 
required. 


Roof (Interior) Type—This antenna is ex- 
tremely simple to install and often provides a 
very satisfactory substitute for the preferred 
concealed unit. It is designed for attachment to 
the head-lining of a closed car or for insertion 
beneath the top fabric of open or convertible 
models and thus renders unnecessary any up- 
holstery work. The effective antenna wire is 
covered by durable paper obtainable in either 
gray or tan finish as desired to harmonize with 
the car interior. For an enclosed car having a 
wire support screen in the roof grounded to 
(in contact with) the metallic frame, this type 
of antenna will not be suitable, as the screen will 
divert incoming radio waves and _ seriously 
impair reception. Before purchase, therefore, 
consult the dealer who sold this instrument if you 
are in doubt as to whether such a condition 
exists in your car. 


Plate Type—Although not as efficient as 
either roof-mounted unit, the sub-mounted plate 
type antenna affords a concealed installation 
and may be used in any automobile irrespective 
of its body style or roof construction, being 
designed for attachment to the chassis frame 
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beneath the car body. It is adjustable as to 
length and ground clearance, thus facilitating 
installation and insuring optimum results. This 
type of antenna may be depended upon to 
provide good reception from local or moderately 
distant powerful stations. 


For Home Service—A single-wire outdoor 
antenna of maximum convenient height and having 
a length of from 25 to 75 feet including the lead-in 
is recommended for home service. Because of its 
high sensitivity, however, this receiver should 
operate satisfactorily from an indoor antenna of 
short or medium length if the building in which it 
is installed is of non-metallic construction. The 
antenna should be well insulated from all objects 
and should run neither close nor parallel to electric 
circuits inside or outside the building. It will be 
desirable to have a permanent antenna erected at 
each point where the instrument is to he used more 
or less regularly. 


In some cases, better reception will be obtained 
by making a ground connection to the shield of 
the short antenna lead extending from the receiver. 
The ground lead should be as short as possible and 
attached preferably to a cold water pipe; if a piped 
water supply is not available, an excellent alterna- 
tive ground can be procured by attachment to a 
metallic stake driven from four to six feet into moist 
earth. The surface of the pipe or stake should be 
scraped clean and an approved ground clamp used 
to insure a tight and permanent connection. 


Power Supply 

Two distinct and independent circuits, for ex- 
citation of the Radiotrons from either an automobile 
storage battery or an alternating-current power line, 
are contained in this receiver. The battery circuit 
embodies a synchronous vibrator mechanism of the 
full-wave type, whereas the a-c operated circuit is 
actuated by means of a tube rectifier. These func- 
tions are interchangeable by simply turning a 
switch accessible from the outside of the case (see 
frontispiece for location of all controls) and by 
substituting power cords. Since the cords are of 
entirely different construction and can be attached 
to the receiver only in the correct manner, no con- 
fusion will be experienced. 


The battery cable is equipped with metallic lugs 
for attachment to the battery terminal clamps and 
when installed may be left in the car at all times. 
The a-c power cord is terminated by a standard at- 
tachment plug for an electrical outlet and may be 
either carried in the car for ready use or left in the 
home as deemed most convenient. 


INSTALLATION 


Automobile Installation 


A typical installation of this receiver in an auto- 
mobile is shown in the frontispiece illustration and 
is accomplished in the following manner: Lift the 
seat upon which the instrument will rest, lay the 
battery cable and antenna shielded lead-in wire 
in position and then replace the seat. In cases 
where the automobile battery is mounted beneath 
that seat, however, it will be necessary to connect 
the battery cable to the battery (as described in 
the subsequent paragraph entitled “Connection 
to Battery”) before replacing the seat. Finally, 
mount the receiver on the seat, attach the connector 
of the lead-in wire to the short (antenna) lead 
extending from the rear of the instrument and, 
with the power switch “off” (in AC position), 
insert the battery cable plug in the receptacle 
located adjacent to the antenna lead entrance. 


Connection to Antenna—Feed the antenna 
lead-in wire beneath floor mat to the side of car 
nearest the wire extending from the antenna. The 
wire from a factory-installed roof antenna ordinarily 
is brought down one of the front pillar posts and 
left in a coil behind the instrument panel. In such 
cases, therefore, the lead-in wire after leaving the 
floor mat should be concealed behind the kick-board, 
then soldered to the wire extending from the antenna 
at the lower end of the body pillar post, after cutting 
the necessary length from each wire to eliminate 
excessive slack. Insulate the joint with tape and 
then solder or bond the pig-tail extension from the 
lead-in shield braid to the car frame. 


A similar procedure is followed when either 
alternative form of antenna (“interior” roof or 
plate type) is employed except that the lead-in 
wire probably will follow a different route in each 
case. Such antennas should be mounted as far to 
the rear of the car as possible to insure minimum 
ignition interference. The lead-in wire for the 
interior type unit thus may be carried down the 
rear quarter of top and then behind the back cushion 
of seat in open and convertible models or may be 
anchored to any convenient pillar post in closed 
models. With the plate antenna, the lead-in wire 
should be fed through any opening in the floor 
board. 


Connection to Battery—Since, in most cars, 
the storage battery is located below the floor boards 
of the driving compartment, the battery cable has 
been made sufficiently long to reach the battery 
after passing beneath the driver’s seat (see note 
concerning longer cable available for rear seat 
operation—Equipment, “Battery Cable Package”). 
Run the cable under the floor mat and through 
the floor opening provided above the battery and 
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connect the cable lugs to the battery terminal 
clamps as illustrated. The lug stamped “BATT. 
GROUND” must be connected to that side of the 
battery grounded to the car frame and the remaining 
lug (on lead with fuse receptacle) attached to the 
supply side of the battery. Finally, replace the 
floor cover, notching the side of the opening if 
necessary to provide clearance for the battery cable. 


Suppression of Ignition Interference— 

1. Disconnect all wires from the spark plugs. 
Fasten one spark-plug suppressor to the top of each 
plug and re-attach the wires to the free ends of the 
suppressors. These suppressors may be mounted 
either in line with or at right angles to the plugs in 
order to avoid interference with metallic parts 
grounded to the engine or frame. 


2. If the distributor is of the plug-in type, 
disconnect the center wire from the head. Plug 
the distributor suppressor into the distributor head 
and insert the wire in the free end of the suppressor. 

NOTE—For cap-type distributors, exchange 
the distributor suppressor at your dealer’s for 
one of a special type. Cut the wire leading from 
the distributor to the coil and screw the sup- 
pressor into the end attached to the distributor. 

Screw the other end of the wire (leading to the 

coil) into the opposite end of the suppressor. 


3. Clamp the generator capacitor against the 
generator frame. The screw holding the cut-out 
ordinarily may be utilized for securing this unit. 
Connect the capacitor lead to the terminal on the 
generator side of the cut-out switch. (In some 
cases, however, less interference will be encountered 
with this lead connected to the opposite side of the 
cutout; the most suitable position therefore should 
be determined by trial.) 


4, The ignition capacitor (unit with two leads) 
must be connected between the battery terminal of 
the ammeter and any convenient screw on the in- 
strument panel. In certain cars, interference will 
be reduced still further by connecting an additional 
capacitor (obtainable from your dealer) between the 
battery side of the ignition coil and the car frame. 


Home Installation 


The circular insert on the frontispiece illustrates 
a typical installation of this receiver on lighting- 
circuit operation. Simply place the instrument upon 
a table or other level surface, attach the antenna 
lead-in wire (using the small connector furnished) 
and, with the power switch “off” (in “AUTO” 
position), connect the power cord to an electrical 
outlet supplying alternating current at the voltage 
and frequency (cycles) specified on the rating label 
inside the case. ; 


OPERATION 


The instrument should be operated as follows: 
1. Turn the Power Switch to the “AUTO” 


position for automobile service or to the “AC” 
position for home service. At this point, normal 
functioning will be evidenced by illumination of the 
tuning dial, although it will be necessary to wait a 
few seconds for the Radiotrons to attain their 
proper operating temperature before reception is 
possible. 


2. With the Volume Control turned fully clock- 
wise, rotate the Station Selector in either direction 
until a desirable station program is heard. 

NOTE—The dial scale is calibrated in channels to aid 
in station identification. Add one cipher to the scale 
numerals to obtain frequency in kilocycles. 

3. After receiving a signal, turn the Volume 
Control counter-clockwise until the volume is re- 
duced to a low level. Now, readjust the Station 
Selector to the position midway between the points 
where the signal becomes distorted or disappears. 
This operation insures the best quality of reproduction. 


4. Finally, advance the Volume Control (clock- 
wise) until the desired level is obtained. Except 


on weak signals, the automatic volume control will 
maintain the volume substantially at the latter 
level, thereby precluding further manual adjust- 
ments. (Fading of the signal may be experienced 
in extreme cases, as when passing under bridges or 
other metallic structures, since such structures 
almost completely shield the antenna.) 


5. Adjust the Tone Control for the preferred 
tonal shading. Full-range reproduction will be 
obtained when the control knob is turned fully 
clockwise. Treble response may be reduced as 
desired and static interference (when present) may 
be decreased by turning the knob counter-clockwise. 


6. The Sensitivity Switch ordinarily should be 
left in the counter-clockwise position which provides 
maximum distance reception. At times when static 
interference is objectionable or when local reception 
is preferred, this switch should be set clockwise for 
most satisfactory results. 


7. When through operating, turn the Power 
Switch to the opposite position; that is, to the “AC” 
position to discontinue automobile service and to 
the “AUTO” position to discontinue home service. 


MAINTENANCE 


Initial Installation—If the receiver either 
performs imperfectly or fails to operate when first 
connected to the power supply (preferably the home- 
lighting circuit for an initial test) it is probable that 
one or more of the tubes or dome-terminal (grid) 
clips have been jarred loose in shipment. With 
the five control knobs detached, remove the four 
screws at the outside edges of the bottom panel 
and lift off the case. Then examine the tube in- 
stallation, referring to the diagram printed on the 
rating label, and make certain that all Radiotrons 
are properly inserted and that the spring clips on 
the short flexible (grid) leads are pressed down 
firmly over the respective dome terminals. 


Radiotrons—The Radiotrons should be tested 
periodically and replaced if necessary in order 
to maintain best performance. The efficiency of 
each Radiotron may be checked by comparison 
with a new one of the same type in its place. Spare 
Radiotrons of each type should be kept on hand. 


Fuse—For automobile service, the instrument 
is protected by a fuse contained in the fuse receptacle 
attached to the battery cable. If the set fails to 
operate and the dial lamp does not light, this fuse 
should be removed for examination. If found to be 
burned out, the wiring should be inspected for short- 
circuits or grounds and all tubes tested prior to in- 
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sertion of a new fuse. The replacement fuse must be 
of the same ampere rating. 


Vibrator ‘‘B’? Battery Eliminator— When 
operating from the automobile storage battery, a 
slight buzz should be noticed to emanate from the 
receiver. This buzz should be taken as indicative of 
proper operation of the vibrator. Failure to observe 
this buzz, accompanied by repeated necessary re- 
placement of the fuse, will denote a faulty condition, 
and, in such cases, the complete receiver should be 
taken to the dealer for inspection. Do not attempt 
to adjust the vibrator yourself. 


Automobile Antenna—A properly installed 
roof antenna of the concealed or interior type should 
require no attention. When the plate antenna is 
employed, the insulator bushings should be cleaned 
occasionally to prevent grounding. 


Automobile Ignition System—The ignition 
system of the car must be kept in good condition. 
Fouled plugs or plugs with improperly adjusted 
gaps will affect the operation of the receiver as well 
as of the automobile. Burned or improperly ad- 
justed breaker points will also impair the perform- 
ance. It will be advisable to advance the generator 
charging rate in order to compensate for the addi- 
tional drain on the car storage battery imposed by 
this instrument. 
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Sig. 8 


SERVICE DATA 


Power Requirements ...... bees rualetavsiece aia) csi 105-125 volt, 
50-60 Cycle A. C. or 6-volt Storage Battery 

Power Consumption. .115 Volts, 60 Cycles A. C.—40 Watts, 
Battery—5S.7 Amperes at 6.3 Volts 

Number and Types of Radiotrons.............. 1 RCA-78, 
1 RCA-6A7, 1 RCA-6B7, 1 RCA-41, 1 RCA-1-V—Total 5 
Maximum Undistorted Power Output............ 1.8 Watts 
MiaximumiQ@Qutput on ccscciacs cites nnn care cia 3.6 Watts 
Type of Rectifier............ ..A. C.—Radiotron RCA-1-V 
Battery—Vibrator Inverter-Rectifier 

Tuning Frequency Range............540 K. C.-1500 K. C. 


This automobile receiver is of unique design and construc- 
tion. Among its many features is its adaptability to either 
battery or 110-volt alternating current operation. This is 
accomplished by having a separate power transformer and a 
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Figure C—Location of Line-up Capacitors 


tube rectifier for alternating current, while the conventional 
vibrator inverter-rectifier with its associated transformer is 
used for battery operation. 


Other important features include its compact portable 
size, full vision “‘airplane” type dial, tone control, sensitivity 
switch, electro-dynamic loudspeaker and the inherent sensi- 
tivity, selectivity and tone quality characteristic of the super- 
heterodyne. 

Figure A shows the schematic diagram, Figure B the wirin 
diagram, Figure C the location of the line-up capacitors an 
Figure D the wiring of the battery cable. A brief description 
of the circuit follows: 


Radio Circuit—The radio circuit consists of four Radio- 
trons; namely, an RCA-78 R. F. stage, an RCA-6A7 first 
detector-oscillator, an RCA-6B7 intermediate frequency 
amplifier, second detector and A. V. C. and an RCA-41 out- 
put amplifier. 


Power Circuit—The power circuit for battery operation 
consists of a vibrator inverter-rectifier with its associated 
transformer and filter circuits. The heaters of the various 
Radiotrons are powered direct from the car storage battery. 
The operating switch is so arranged that at one position bat- 
tery operation is obtained, while at the other position, proper 
connections are made for A. C. operation. 


When the switch is at the A. C. position, the A. C. input 
current is connected to the primary of the A. C. transformer. 
Two secondaries are provided, one for furnishing power to the 
Radiotron heaters and the dial lamp, the other for plate supply 
to Rectifier RCA-1-V. The output of the rectifier is then 
filtered by the same filtering system as that used for battery 
operation. The loudspeaker field is used as a filter reactor. 


Inverter-Rectifier Adjustments 


This receiver uses a vibrator inverter-rectifier for supplying 
all plate and grid voltages when operated from a battery 
source. This unit is accurately adjusted and sealed at the fac- 
tory and service adjustment should not be attempted. 


Line-up Capacitor Adjustments 


The three R. F. line-up capacitors and two I. F. tuning 
capacitors are accessible and may require adjustments. The 
R. F. adjustments are made at 1400 K. C. and the I. F. adjust- 
ments at 175 K. C. In order to make these adjustments, it is 
first necessary to remove the cover of the instrument. 
The following procedure should be used: 


R. F. Adjustment: 


(a) Check the position of the dial pointer. It should be aligned with 
the low-frequency end graduation, as indicated by the small arrow 
marked “‘Max. Cap.”’ when the tuning capacitor rotor is fully 
meshed with the stator. 


(b) Procure a modulated oscillator giving a signal at 1400 K. C. 
(Stock No. 9050), a non-metallic screw driver (Stock No. 7065) 
and an output meter. Connect the output meter across the cone 
coil of the loudspeaker. 


(c) Couple the output of the oscillator from antenna to ground, set 
the dial at 140 ,and the oscillator at 1400 K. C. 


(d) Place the oscillator and receiver in operation and adjust the oscil- 
lator output so that a small deflection is obtained in the output 
meter when the volume control is at its maximum position. 


(e) Then adjust the three line-up capacitors until a maximum deflec- 
tion in the output meter is obtained. Readjust these capacitors 
a second time, as there is a slight interlocking of adjustments. 


I. F. Adjustments: 


(a) Procure a modulated oscillator giving a signal at 175 K. C. (Stock 
No. 9050), a non-metallic screw driver (Stock No. 7065) and an 
output meter. 


(b) Connect the oscillator between the control grid of the first detector 
and ground. 


(c) Connect the output meter across the voice coil of the loudspeaker. 
Then connect the antenna lead to ground and adjust the tuning 
capacitor so that no signal except the I. F. oscillator is heard at 
maximum volume. With the volume control at maximum, reduce 
the external oscillator output until a small deflection is obtained. 
Unless this is done, the action of the A. V. C. will make it impos- 
sible to obtain correct adjustments. 


(d) Each transformer has but one winding that is tuned by means 
of an adjustable capacitor, the other windings being untuned. 
The capacitors should be adjusted for maximum output. At the 
time I. F. adjustments are made it is good practice to follow this 
adjustment with the R. F. adjustments, due to the interlocking 
that always occurs. The reverse of this, however, is not al- 
ways true. 


RADIOTRON SOCKET VOLTAGES 
115 Volts A. C. or 6.3 Volt Battery—No Signal—Max. Sensitivity 
Cathode | Cathode | Cathode 


Radiotron No. to Plate | Current 
Volts vas 


RCA-78 R. F. 


RCA- | First Detector 

6A7 | Oscillator 
RCA-6B7 Second Det. 
RCA-41 Power 
RCA-1-V 


325 RMS| 50.0 5.9 


_ SOLID GONNECTIONS FOR 
+R GROUNDED. DOTTED 
CONNECTIONS FOR -A” GROUNDED. 


Figure D—Internal Connections of Cable 
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Stock 


No. 


2240 
2734 
2747 
2917 


3218 
3469 


6844 
3572 
3584 


3597 
3602 


3619 


3621 
3623 
3632 
3639 
3696 
3699 
3744 


3751 
3877 
3888 
3920 
3937 


3950 
3954 


3955 
3956 
3957 
3958 
3959 
3968 


3969 
3970 


3971 
3972 


3993 


4001 
4002 
4003 
4020 


4089 
4508 


6135 


6165 
6186 


6242 
6282 


6300 
6512 
6738 
6739 


6740 
6741 


6742 
6743 
6744 
6745 
6746 
6747 
6748 
6749 
6759 
6781 


6782 
7485 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Resistor—30,000 ohms—Carbon type— % watt (R6)...... 
Capacitor—745 mfd. (C-36)—Package of 5..........---- 
Cap—Contact cap—Package of 5......... 0. eee eee eens 


Washer—‘C” washer for condenser drum and shaft 
assembly—Package Of 10...........00ccsseeecereeees 


Resistor—600 ohms—Carbon type— % watt (R8)—Pack- 
REO OF54 oe 2G ERO A ORG F tee eae Sam eres ern 


Resistor—2,500 ohms—Carbon type—l watt (R15)— 
Package of Sis gic whieid Gasses ties mactas sip se tac var ale eae 


Capacitor—Comprising two 5.0 mfd. (C17, €22).......... 
Socket—7-contact Radiotron socket...........+++++++4 San 


Ring—Antenna, R. F. or oscillator coil retaining ring— 
Package: Of Si ts ccane stems 2% ete harp ene eal eceieh eae eel one eeraner eter et 


Gapacitor—0.25 mid. (C33)ii.5 wns tee oalereie nian tele nek oh: 
Resistor—60,000 ohms—Carbon type—% watt (R1, R5) 
==Packaige Of,5,. Jah. ads eoeivic ate e ie Rh ale aiin edie sie ee cera 


Resistor—400,000 ohms—Carbon type—% watt (R10)— 
Package Of-5. (0 wisyevecis ie olen pais te a ais eieretee he eS ae ald 


Coil—Choke coil—Located on terminal board (L14)...... 
Shield—Antenna, R. F. or oscillator coil shield........... 
Resistor—500 ohms—Carbon type (R13)—Package of 5... 
Gapacitor—0-.02 amid: (CLG) ais vse ein eto scl anepe rs ere enciet ee 
Gapacitor—40)mmfd-) (G9) veo. in aisin ie stele eisteersieeia eeovensyaie te 
Capacitor—720 mmfd. (C20). func. cbe cence cists pesnnes 


Resistor—250,000 ohms—Carbon type—}4 watt (R12)— 
Package sof Sis dinate a sccisistel os chee take (etevanecasenotabe eye teyelsbaisite, rave 


Capacitor—0.5 mid. (G25) is dencas oe see oe eae ee 
Capacitor—0.1mfd: (CB) anosts ace cen eee coaeen te ae 
Gapacitor—0.05imfds (Ci, C5) ee ates emetic eer 
Capacitor—0.003 mfd.(€23)...5.. 00 as suse a sree oe rea 
Gapacitor—300 mmfda(GUL5, C18) hence eae seine leeietnes 
Shield—R adiotron shield ........2 6005660 secede ones ene oe 
Screw—Chassis mounting screw and washer assembly— 
Packageof TO ni ako coecccltevne ne sere ele) re olor helene eae 


Coil—Choke coil—Located on terminal board (L12)...... 
Clamp—Capacitor mounting clamp—Package of 5........ 
Indicator—Station selector indicator pointer—Package of 5. 
Plug—2-contact ‘‘AC”’ connection plug...............-5- 
Plug—6-contact “‘DC’’ connection plug................- 
Spring—Tuning condenser drive cord tension spring— 
Package of 10 
Cord—Tuning condenser drive cord—Package of 10....... 
Dens and shaft assembly—Small—For tuning condenser 
PLVO 3 530 cdic Foo he ao Tusk nh legen Meee eRe et ete chee 
Escutcheon—Switch escutcheon engraved ““AC-DC”’..... 
Drum and bushing assembly—Large—For tuning con- 
rele ati ls MOR Amnon Oe He OM OEIDS DOCkor GOO BUC HICH IED Corrs 
Screw—Set screw for tuning condenser drive drum— 
Package:of LO! 7 cayGecsssii epee eats a ecereces ig ie 
Capacitor—1,02 5mmfd. (C12) . 
Capacitor—375 mmfd. (C31).. i 4 pie 
Capacitor —700mmid: (C32) ..o.tercec os crite cristo ee 
Resistor—750 ohms—Carbon type— 4 watt (R4)—Pack- 
AZO. OF.D 255g Srasceta Frat eae ME eT ohes aon tatiet ert cen een pene Tec e 
Capacitor—Two 0.05 mfd. (C34, C35)...........2.-000- 
Connector—Flat type, female section—Used with plug 
INO SOS States cis Siw eee ete peyote oem rial oe aetere hate even em tS tea 
Resistor—270 ohms—Carbon type— % watt (R3)—Pack- 
BBO OES 55 Ss folate aw taste eheiy ee eee Os nce Teens ee 
Lamp—Station selector dial lamp—Package of 5......... 
Resistor—500,000 ohms—Carbon type—% watt (R7)— 
Package of 5.05 can ia Ce ao ee aes em ae 


Resistor—2 megohms—Carbon type—%4 watt (R2)— 

Package ‘of. Ss co38 b Sait eet eo et ee ee 
Resistor—60,000 ohms—Carbon type—}4 watt (R5)— 

Package of Si cic inone eee aaa aie arias = baa eae 
Socket—4-contact Radiotron socket..................-.- 
Eapacitor—0:005' mfd (C21) mae sen ae sete eres ere 
Capaciter——8.0 mid.(G30) ce es eee see eee ee 


Condenser—3-gang variable tuning condenser assembly 
(G2, G3; C6 €?s ClO, GU) San eee aeteeeen 
Transformer—First intermediate frequency transformer 
G75 EBs G14) eye ioe tals love ale ote tens eaebeas seotere te mererees ole 
Transformer—Second intermediate frequency transformer 
(LO) L1LO; CLO) O22 Snes cele oie ore ee eras 
Coil—Antenna coil assembly (Ll, L2).................-. 
Coil—R. F. coil assembly (L3, L4). Bes 
Capacitor—0.05 mfd. (C26).............. pare 
Coil—Oscillator coil assembly (L5, L6)...............-.. 
Volume control, (R9) snes cites cmereiieats erect ween tee 
‘Pone control CRED) clo sis ale ook elite er etn eie mete wees 
Switch—Noise suppressor switch (S5)...........-2-000-- 
Switch—AC-DC switch (S1, $2, $3, S4).............-... 
Transformer—Interstage transformer (T3)............-.- 
Capacitor—Comprising one 3.6 mfd. and one 1.0 mfd. 
(G4, CIB) ere ea as owe cteroieronic ceatstnel ater eeorerenae 
Capacitor—4.0 mmfd: (C29) Ses eae oe ee eee oe 
Socket—6-contact Radiotron socket...............-.+--- 


+ Foll Discount not allowed. 


List 
Price 


$0.22 
1.50 
-50 


25 
1.00 


1.10 
1.10 


Stock 
No. 


9456 


9457 


3466 
3646 
4008 
4009 


4010 


6150 
6516 
6760 
6761 


6762 


6773 


6774 


6775 


6776 


6777 
6779 
6780 


6834 


6835 


7008 


3960 
3961 


3962 
3963 
3964 
3965 
3966 


4011 
4017 
6151 
6152 
6175 
6494 
6495 
6670 
6763 
7694 
7696 
7697 
9050 


6750 
6751 
6764 
6772 


8987 
9458 
9459 


DESCRIPTION 


Transformer—Power transformer—105-125 volts, 50-60 
Gy cles (D2): patra) ce Seveiseieen, to pedotenpecerotana mealies atonal 


Transformer—Power transformer—9 volts (T1).........- 


CABLE ASSEMBLIES 


Connector—Antenna lead-in connector........-.-.++++:: 
Fuse—20 amperes—Package of 5........... 0000s eeeeee 
Shield—Metal shield for cable plug—Package of 5........ 
Terminal—Metal terminal (plain) for battery connection 
=-Package of 5: masa ae foc Sk ene ie eat een 
Terminal—Metal terminal engraved ‘“‘Batt-Ground”—For 
battery connection—Package of 5.........---+-+++++-- 
Plig=Battery cable plugs sar saeco aie teks ieetaterts testa 
Connector—Fuse connector.........5.20020-2 eee eee eres 
Cable—7-conductor shielded—Switch cable. .........---- 
Cable—2-conductor shielded—Approximately 10 !4 inches 
long, from resistor board to volume control..........-- 
Lead—Antenna_ lead-in—Approximately 1534 inches 
long—With connector, «<2... 6 cece aie cee wrens ee ee ee 
Cable—Battery cable—Plus A grounded—Overall length 
approximately 61 inches—Complete with plug, fuse, fuse 
connector,and terminal 5... ... fesse w7 0 teem es on eres ees 
Cable—Battery cable—Minus A grounded—Overall length 
approximately 61 inches—Complete with plug, fuse, fuse 
connector, and termimalls os..\.-spelere ees @ = siesin ate een = 
Cable—Battery cable—Plus A grounded—Overall length 
approximately 105 inches—Complete with plug, fuse, 
fuse connector and terminal............005-.+00++-0-- 
Cable—Battery cable—Minus A grounded—Overall length 
approximately 105 inches—Complete with plug, fuse, 
fuse connector and terminalis... 000.5 «= sir: ere ese 
Cable—Antenna lead-in cable—Shielded—A pproximately 
98 inches long—With connector. .........-.++e+8eeee- 
Cable—2-conductor shielded cable—Approximately 58 
inches long—Battery cable, less fuse plug and connectors. 
Cable—2-conductor shielded cable—Approximately 102 
inches long—Battery cable, less fuse plug and connectors. 
Cable—Battery cable—Minus ‘tA’ grounded—Overall 
length approximately 185 inches—-Complete with plug, 
fuse, fuse connector and terminal........-.....-0+-00- 
Cable—Battery cable—Plus “A” grounded— Overalllength 
approximately 185 inches—Complete with plug, fuse, 
fusejconnector.and terminal Soy - cir... 976,080 baer eeeteele 
Lacquer—Touch up lacquer (1 pint of lacquer and 1 pint of 
thinner) 


MISCELLANEOUS PARTS 


Handle—Garrying handle... 20. 2c0 see eee ye wees ev oe 


Knob—Tone control. volume control or suppressor switch 
Kknob==Packa geiof So ciiae ue ce eee wise on hee eens et on eRe 


Knob—Station selector knob—Package of 5.............- 
Knob—"AC-DC” switch knob—Package of 5...........- 
Bezel— Metal bezel for station selector dial glass.......... 


Glass—Station selector dial glass...........-.0-0-20000> 


Spring—Contact spring—Grounds vibrator shield to case 
<—Package of LO Wak a ticps eet dette a ects ee aT 


Capgater——O5 mild. (C24) oo wicks areca ot cvs arene eee ae 
Scale—Station selector dial seale—Package of 5.......... 
Suppressor—Spark plug suppressor......-..+-+-+-+-ss+6: 
Suppressor—Distributor suppressor. ....-.......+5: ate 

Suppressor—Distributor suppressor—Splice in type...... 

Capacitor—0.5 mfd.—Ammeter capacitor............-.-. 
Capacitor—0.5 mfd.—Generator capacitor..............: 
Suppressor—Spark plug suppressor—“Elbow” type....... 
Cord—Power cord with connectors.............-5.-002+. 
Vibrator—Complete (C27, C28, L13, R14)............... 
Housing—Metal housing—Top section...........-..-... 
Base Housing bases ja cc. cccie crete cue eesvettel stsreeletcns ctameh weet 
Oscillator—Test oscillator—150 to 25,000 K. C........... 


REPRODUCER ASSEMBLIES 


Screén—=D ust screen's: 4 o.sasepus.apsehapne de eines ere 
Sereen— Metal screen 0.5555 acc to = syeerd astern was winele i 
Transformer—Output transformer (T4)............----- 


Ring—Felt ring—Used between speaker and metal housing 
==Package of Sicc.o seysse ae s shercialerela oe aeane academe eee 


Cone—Reproducer cone (L11)—Package of 5............ 


Reproducer:com plete J. <.. 450 «iting ate sie erie see eee 
Coil— Comprising feld coil, magnet and cone support (L15) * 


RCA Victor 
Models 118 and 211 


Five-Tube, Two-Band A. C. Receivers 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 


ReESRTRSESSEESING Ie Agim Vsbeo ali Ne RelsNe Cal PeAn a G lato lseS 


Vv oos 
L1-Mg) 
¢ 


8 
V000 05% +0005 


Siu 


‘d4AW 
0 


UQo000! 000002 
vi-3 ae] 


G4 20°0 


e2-2 


WPABDICE NIAID MIpWaYyIS-—T 24n317 


1000S 
02-4 


‘VU 000s 
iP: ) 


“O4W 


S2'0 

8e-2 
voooo! 
BI-e 


‘oaW IS = 
ou 
‘Q4W 
soo 
61> 
"1 {or 61 
WN: 
‘aluw 
ool 
i) 
/ =a \ 
/ \ 
4 a9 209 
OAV 8 130 ne EFT 


Gal “ddw 
=i oI 
9E-5 se-9 
U 0G2I 
vi-1 


HOO 
o1a14 'Y,WdS 


LOUd Y $114 OL 


A 


E 
oo. 
xr? 


yooooo! 
2-4 
aa IO 
O3WH = 
o2-€ly = 
€9 = 
FE e7 
oad 
so'0 _ 
Ef) = 
AlusS 
i 
qaww ==) 
0z-€ 
es 29 
ms [M1 
“aiWw 
\ ost -il 
4yv9 9. 
3S0 od 13 il 


RCA VicToR MODELS 118 AND 211 
5-Tube, 2-Band A.C. Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Wwoltage Rating Wyre Shires et Acie 105-125 Volts and 100-130/195-250 Volts (double range transformer) 
|S SLI 78 Re Ts Negra MEN toes BO PBS Sa ST a A NON To PRR eae Pa Rt eee th Gl 25-60 and 50-60 Cycles 
hoy cea OUsUT LION edrequenCies) «nn ani ee Oe ceed rin widen enim Lio retain foe 85 Watts 
Number and Types of Radiotrons. . .4 RCA-6A7, 1 RCA-6D6, 1 RCA-6B7, 1 RCA-41, 1 RCA-80—Total, 5 
Undistorted Output............ Soe og: Ee Sen eee eas Sk ate RN ae Rae oe el aN ee ae 1.9 Watts 
Dea CML COULD CL aero Miter te, eee, omen neh nn hak ARE cos ce es ay eR SNS Oasis Seiten! d we 3.5 Watts 


Saining-hrequency, Ranges otc.) fcr; hl.» aeueeiak ees © 


ee tp EE requcricics.. te twine Mier pry ices vic, ae 


pono t0) Ke C = 1720 Ke C= 5400sK,, C=18, 000K. C. 


460. KG O00iK SG 4720-K. Geand:18,000 K.-C. 


PHYSICAL SPECIFICATIONS 


This receiver is a five-tube, two-band A. C. operated 
superheterodyne having tuning ranges that cover both 
the standard and short-wave broadcasting bands. 
Features include an ‘‘Airplane’’ type dial, two-point 
tone control, double reduction vernier drive, dynamic 
type loudspeaker and excellent performance in all 
respects. The entire mechanism is housed in a cabinet 
of pleasing design. 


Re Mh RP RES NEN Alte art 1758 Inches... .40 
Rae ah cate va nee 1436 Inches... .2314 Inches’ 
AOR, Bo See Sie eee eae 934 Inches... . 11% Inches 


MODEL 118 MODEL 211 


Inches 


A special feature of this receiver is the ac- 
cessibility of all parts for inspection and_ repair. 
This will be of interest to the service man, as 
the removal and replacement of any part can 
be quickly and easily done. All parts are rigidly 
held in place, thus preventing the rigors of 
handling and transportation from damaging the 
receiver. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit is of the superheterodyne type and con- 
sists of a combined oscillator and first detector, an 
I. F. stage, a combined second detector and automatic 
volume control and a Pentode output stage. An 
RCA-80 is used as a rectifier for providing grid and 
plate power to all other tubes. 


The signal enters the receiver through the antenna 
system and is applied through a tuned circuit to the 
grid of the first detector. Combined with the signal 
is the local oscillator signal, which is at a constant 
frequency difference (460 K. C. higher) throughout 
the tuning range. The combined signals after passing 
through the firsc detector produce the I. F. signal, 
which is 460 K. C. The RCA-6A7 is the combined 
detector and oscillator. 


The I. F. amplifier consists of a single RCA-6D6 
and two transformers, having a total of four tuned 
circuits. The high I. F. frequency (460 K. C.) is used 
to reduce image frequency response and to improve 
the short-wave performance. 


The output of the I. F. amplifier is then applied to 
the diode sections of the RCA-6B7, which is a com- 
bined second detector, automatic volume control and 
A. F. amplifier. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-9. The full voltage drop constitutes the automatic 
bias voltage for the first detector while a tap is pro- 
vided for the I. F. voltage. These automatic bias 
voltages for the detector and I. F. give the automatic 
volume control action of the receiver. The volume 
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control selects the amount of audio voltage that is 
applied to the grid of the RCA-6B7 and thereby 


regulates the audio output of the entire receiver. 


The output of the RCA-6B7 is resistance coupled 
to the grid of the RCA-41 tube, which is the power 
output amplifier. This tube is operated as a Pentode 
and provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is 
matched to the cone coil of the reproducer by means 
of a step-down transformer. 


SERVICE 


(1) Line-Up Capacitor Adjustments: 
To properly align this receiver, it is essential that a 


modulated R. F. oscillator, such as Stock No. 9050, 


an output indicator and an alignment tool (Stock No. 
4160) be available. Figure 6 shows the location of 
the various line-up capacitors. 
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Figure 3—Table Model Loudspeaker Wiring 


|. F. Tuning Adjustments: 


Two transformers comprising four tuned circuits 
are used in the intermediate amplifier. These are 
tuned to 460 K. C. and the adjustment screws are 
accessible as shown in Figure 6. Proceed as follows: 


(a) Short-circuit the antenna and ground termi- 
nals and tune the receiver so that no signal 
is heard. Set the volume control at maximum 
and connect a ground to the ground terminal. 


(b) Connect the test oscillator output between the 
first detector control grid and chassis ground. 
Connect the output meter across the voice coil 
of the loudspeaker and adjust the oscillator 
output so that, with the receiver volume control 
at maximum, a slight deflection is obtained in 
the output meter. 


(c) Adjust the secondary and primary of the first 


_ and then the second I. F. transformers until a 
@ = maximum deflection is obtained. Keep the 


The tone control consists of a 0.017 mfd. capacitor 
connected from the plate of the output tube to ground 
through a single pole switch. Closing the switch 
reduces the high-frequency output of the receiver. 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-80 is used as a rectifer and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a 
filter reactor. 


DATA 


oscillator output at a low value so that only a 
slight deflection is obtained on the output 
meter at all times. Go over these adjustments 
a second time, as there is a slight interlocking 
of adjustments. This completes the I. F. 
adjustments. 


R. F. and Oscillator Adjustments: 


The R. F. line-up capacitors are located at the 
bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all accessible 


CHASSIS 
SPEAKER 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 4—Console Model Loudspeaker Wiring 


from the bottom of the chassis except the 600 K. C. 
series capacitor, which is accessible from the top of 
the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the indicator pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 540. 
Then set the Test Oscillator at 1720 K. C., 
the dial indicator at 1720 and the oscillator 
output so that a slight deflection will be 
obtained in the output meter when the volume 
control is at its maximum position. 
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(b) With the Range Switch at the “‘in” position, 


adjust the two trimmers under the two R. F. 
coils, designated as BC in Figure 6, until a 
maximum deflection is obtained in the output 
meter. Then shift the Test Oscillator fre- 
quency to 600 K. C. The trimmer capacitor, 
accessible from the top of the chassis, should 
now be adjusted for maximum output while 


wise, is the proper adjustment for the oscillator, 
while the position that uses a higher capaci- 
tance is correct for the detector. The detector 
trimmer must be adjusted for maximum out- 
put while rocking the main tuning capacitor 
back and forth through the signal. Both of 
these adjustments must be made as indicated 
irrespective of output. 


rocking the main tuning capacitor back and 
forth through the signal. Then repeat the 
1720 K. C. adjustment. 


(c) Now place the Range Switch at the ‘‘out 
position, shift the Test Oscillator to 18,000 
K. C. and set the dial at 18M. Adjust the 
two trimmer capacitors designated as SW in 
Figure 6 for maximum output, beginning 
with the oscillator trimmer. It will be noted 
that the oscillator and first detector trimmers 
will have two positions at which the signal 
will give maximum ‘output. The position 
which uses the lower trimmer capacitance, 
obtained by turning the screw counter-clock- 


The important points to remember are the need for 
using the minimum oscillator output to obtain a 
deflection in the output meter with the volume con- 
trol at its maximum position and the manner of 
obtaining the proper high frequency oscillator and 
detector adjustments. 


(2) Radiotron Socket Voltages: 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if lower resistance meters are used, 
such allowances must be made: 


RADIOTRON SOCKET VOLTAGES 


115-Volt, A. C. Line—Maximum Volume Control—No Signal 


Cathode to 
Ground Volts, 


Screen Grid to 


H Vol 
Ground Volts, eater Volts, 


Plate to Ground Plate Current, 


Radiotron No. Volts, D. C 


Detector 


RCA-6A7 


Oscillator 


RCA-6D6 I. F. 


RCA-6B7 2nd Det. AVC 


RCA-414 Power 


RCA-80 Rectifier 690 


a (Plate to Plate) 


* Voltage calculated from 265V+B. 
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Figure 6—Location of Line-Up Capacitors 
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Figure 7—Radiotron Socket Voltages 


Stock 
No. 


10194 


4358 
4427 
2747 
4428 
7790 
4442 
4509 
4413 
4441 
4439 
4471 
6512 
4443 
eat ct 
4752 
4435 
3888 
4417 
3904 
3877 
4415 
3597 
3796 
3861 
7589 


4422 
4430 
4432 
4504 
4434 
3632 
3218 
4436 
S14 
3602 
3118 
6186 
3033 
6242 
3594 
6228 
38914 
2240 


6318 
4721 


3943 
4446 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


RECEIVER ASSEMBLIES 


Ball—Steel ball for condenser drive assembly 
a PACKACCROLe2 Oly mieten ehctvacas sitar eer rae 
Bracket—Capacitor mounting bracket....... 
Bracketc—Volume control mounting bracket. . 
Cap—Contact cap—Package of 5.......... 
Capacitor—8 mfd. (C36) 
@apacicor 1 Onmitda(G35) ee eee eiommeteces 
Gapacitor—50immids (C8 )eee ace oce nae 
(Gapacitor-— oUnmrntcs (G27) een ney tera 
Capacitor—360 mmfd. (C39) 
Capacicor—1600 mmfd> (C24). 2... ss. 
Capacitor—3400 mmfd. (C14)............ 
Capacitor—3400smmids (C7) na naok see oe 
Capacitor O00 a:mitda(G32)ae oe eee ee 
Capacitor— -0.01 mfd. 
Capacitor—0.01 mfd. 
Capacitor—.017 mfd. 
Capacitor—0.02 mfd. ( 
Capacitor—0.05 mfd. 
Capacitor—0.05 mfd. ( 
Capacitor—0.05 mfd. (C19) 
Gapacitor-— 0M) mids (E209 E30)s a5 anes seek 
Gapacitor—0:1 mid (ClO Wire 20. scence ne 
Capacitor—0.25 mfd. (C29, C38).......... 
Capacitor—4.0 mfd. (C26) 
Capacitor—Adjustable trimmer capacitor (C12) 
Capacitor pack—Comprising two 4.0 mfd 
capacitors (C16, 
Clutch—Condenser drive clutch assembly 
Com pleces Warss seed eee eat wie ep means 
Coil—Antenna coil (L1, L2, L3, L4, C2, C3). 
Coil—Oscillator coil (L5,L6,L7,L8,C11, C37) 
Condenser—2-gang variable tuning condenser 
(COS CO eae ieaeate tenses ar ete ee 
Drive—Tuning condenser drive assembly 
complerestiens teeter re eee. 
Resistor—500 ohms—Carbon type—%4 watt 
(Riva backagerol oi nin otc ate nian 
Resistor—600 ohms—Carbon type—%4 watt 
(RA-ER (Package Of: Sames netatinctac aie: 


Resistor—5,000 ohms—Carbon type—%%4 
watt (R12)—Package of 10............. 
Resistcor—50,000 ohms—Carbon type—%4 
Wwatte RO) backagerOleo ey ymea errno a 
Resistor—60,000 ohms—Carbon type—%4 
Waltal>)—backagevor 5. tee lee eet che 
Resistor—100,000 ohms—Carbon type—% 
Watts (R2)——Package Of Dec. sa 5 selec ore 
Resistor—500,000 ohms—Carbon type—%4 


wate (R14)—Package of 53... ....2.5-%: 
Resistor—1 megohm—Carbon type— %4 watt 
(R6GRA0)=——PackagerotvSwenciuei iets mee 
Resistor — 2 megohms— Carbon type — %4 
watt (R11)—Package of 5 
Resistor—50,000 ohms—Carbon type—¥% 
watt (R15)—Package of 5 
Resistor—200,000 ohms—Carbon type—™% 
Wattle. >) -—backage, Of Omattwis amie tcuen: 
Resistor—5,000 ohms—Carbon type—1 watt 
(RI 9RRZ0)— Package lof Ounce. bi nie hess 
Resistor—30,000 ohms—Carbon type—1 


SALES (ERI) Seatac cae Neat Shere cusnee arene rene lence as 


Resistor—10,000 ohms—Porcelain type (R18) 


Resistor — Tapped resistor—One 10,000 ohm, 
two 5,000 ohmand one 500 ohm section— 
GRU ys TRU RSY REC) ARIA) eS Shenae ae 

Screen—Translucent screen for dial lamps— 
Packape Ol nt meetornnre tottus ercden ae 

Screen—Chassis mounting screw assembly— 

Comprising 4 screws, 4 lockwashers, 4 

washers, 4 spacers and 4 cushions......... 


List 
Price 


88 
18 


28 


Stock 
No. 


3993 
7800 
4145 


4103 
4438 


3529 
3859 
7485 
6676 
S572 
4426 
4437 


9511 
4431 


9512 
9513 
4433 
4429 


4473 
4445 
9460 
8935 
9527 
BefAb 


4448 
4445 
9534 
9492 
9514 
Bae af 
4505 


6706 
4450 
4474 
6840 
6707 
6614 
4449 


4348 
4363 


4475 
6708 
6615 
4613 


DescripTION 


Screw—No. 6-32-54!’ square head a screw 
for condenser drive—Package of 4 
Shield—Antenna, oscillator or I. E 

founes coil shield oo): Pcs M oes Seah 
Shield—First detector and oscillator Radiotron 
shel dbase piseee eee eae a acne act eee 
Shield—I. F, Radiotron shield............. 
Shield—Second detector—AVC Radiotron 
SIC Lea creel Nees oh ee ee ae ted eco 
Socker—— Dialulamprsockeon nite taerre 
Socket—4-contact Radiotron socket......... 
Socket—6-contact Radiotron socket. . ys 
Socket—6-contact output Radiotron socket. 
Socket—7-contact Radiotron socket......... 
Switch—Tone control switch (S6).. : 
Switch—Range switch (SW-BC) (82, “$3, 
SASS) eae Aen eee a ciate erm nh aries 2 
Transformer—105-125 volts—50--60 cycles. . 
Transformer—First intermediate frequency 
transformer (L9, L10, C13, C17, C18).. 
Transformer—Power transformer——105—125 
WON HHS SRE Sooo. s bo uotbuodpesles 
Transformer—Power transformer—105-250 
VOltS=— 40 =O reycles (nts) semnauie ayeiereieaie aes 
Transformer—Second intermediate frequency 
transformer (L11, L412, R8, C21, C22, C23). 
Wolumeicontrola(RO)n aormeeie co cea 


REPRODUCER ASSEMBLIES 
(CONSOLE) 


Board—Reproducer terminal board......... 
Cable—3-conductor-reproducer cable........ 
Coil—Field coil—Magnet and cone support. . 
Cone—Reproducer cone—Package of 5...... 
IXeproducenicampleteamamiemiac th nian eine tae 
Transformer—Output transformer.......... 


REPRODUCER ASSEMBLIES 
(TABLE) 


Board—Reproducer terminal board......... 
Cable—3-conductor-reproducer cable........ 
Coil—Field coil magnet and cone support.... 
Cone—Reproducer cone (L13)—Package of 5 
Reproducemicompleteue iain sk eeereeena earns eee 


Shield—Terminal board shield............. 


MISCELLANEOUS ASSEMBLIES 


Bezel—Station selector dial escutcheon bezel 
—Model BAS RCo eve esian ee eR ange ob eee 2 


Dial—Station selector dial—Model 118..... 
Escutcheon—Station selector escutcheon— 
IM ode lE74: Ie eg cutter aren etn ee a 
Glass—Station selector dial glass—Model 118. 
Glass—Station selector dial glass—Model 211. 
Knob—Stration selector, volume control, tone 
or range switch knob—Package of 5...... 
Mamp—_bilot lamp ce ctecme cs. os.ceis se 
Pointer—Station selector indicator pointer— 
No del 2d dieeet aa eq oe a5 ee Pht 
Pointer—Station selector indicator pointer— 
IModela da Siete ar as ta eae hein or ne ene 
Ring—Spring retaining ring for dial glass— 
F Package of 5—Model 118............... 
Ring—Spring retaining ae for dial glass— 
Packageoto—-Viodel, 214 ead eee. 
Screw—8-32-V6"" poten set screw for knob 
= RACK Ae Ole lO) imea.tusrat werent ter ae ee Tee 


List 
Price 


$0.25 
5) 


RCA Victor 
Model M-123 


“De Luxe’’ Single Unit Automobile Receiver 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicTOR MODEL M-123 


Six-Tube “DeLuxe” Automobile Receiver 


SERVICE 


Electrical Specifications 


Type and Number of Radiotrons Used—2 RCA-6D6, 
1 RCA-6A7, 1 RCA-75, 1 RCA-41, 1 RCA-79 


—Total, 6 

Battery Current (6.3 Volt Battery) : 
Speakersrcid «(Gold )wcmut Wate aes 1.35 Amperes 
praesent einen er tan eh. aur 2.2 Amperes 
Pia lalearn pacer seme Ae ert ae ho 0.15 Ampere 
Power Supply (No Signal)..........2.8 Amperes 
ioral Sional) st eee es ee 6.5 Amperes 
Total (Maximum Output)......... 8.0 Amperes 
(Average) 
Tuning Frequency Range..... 540 K. C.-1600 K. C. 
Maximum Undistorted Output.......... 4.2 Watts 
Maan Outputh 00 5 tk eee ee Ante 2 6.8 Watts 
Line-up Frequencies......... A 7 Suter O00 Kare 
1400s1C2G: 

Physical Specifications 

Fleroieee ti ie oe Mart Be Md Teena e 7% Inches 
NSTI Se aa Nira ame Be 12h inches 
WepirnaGascrAlGne\iet nue etn tha NGA 7 Inches 
Deca a@verall) a2. te re 81% Inches 


This six-tube automobile receiver incorporates the 
latest mechanical and electrical refinements for fur- 
nishing a rugged, fool-proof, mobile-type receiver 


NOTES 


having performance equivalent to that of a high 
quality home receiver. Ease of installation, accessi- 
bility for servicing and ruggedness of construction are 
features of unusual interest. 


In performance the receiver is characterized by 
unusual tone quality, high output (equal to that of 
the usual console and greater than that of a table 
model), high sensitivity and adequate selectivity. 
Full control of all features is made possible by having 
the station selector, volume control and operating 
switch accessible on the steering column control and 
the sensitivity and tone control on the right panel of 
the receiver proper. 


The construction of the unit embodies several new 
features of particular interest to the service man. The 
receiver proper is mounted to the front fire wall of 
the car by means of a single bolt. The case of the 
receiver is made in two sections so that the chassis 
may be dropped down for inspection or tube replace- 
ment, merely by removing and loosening several 
thumb nuts and screws. The receiver proper is divided 
into three units, the power supply including a plug-in 
type vibrator, a loudspeaker including the audio 
transformers and the receiver chassis. Each of these 
several units may be removed for replacement or 
repair merely by the use of a screwdriver. Adequate 
terminal boards eliminate the need for a soldering 
iron when making such removals. 


ELECTRICAL DESCRIPTION OF CIRCUIT 


The circuit is of the superheterodyne type, having 
features such as automatic volume control, diode 
second detector, continuously variable tone control, 
continously variable sensitivity control and a class ‘‘B”’ 
output stage. The power supply consists of a plug-in 
type vibrator inverter-rectifier and a specially designed 
filter system which eliminates all traces of vibrator 
R. F. interference from the power supply. 


Examining the circuit closely we find the following 
functions taking place while the receiver is in operation. 


The signal enters the receiver through the shielded 
antenna lead-in and the antenna coupling coil. The 
signal voltage is applied to the grid of the first R. F. 
tube by means of the secondary coupling coil, which 
is tuned by means of the first unit of the three-gang 
tuning capacitor. The R. F. tube is a Radiotron 
RCA-6D6, which is a super-control R. F. amplifying 
Radiotron which gives a minimum amount of cross 
modulation, hum modulation and modulation dis- 
tortion. This tube has the general characteristics of 


the RCA-58. 


The output of the R. F. stage is fed to the Radio- 
tron RCA-6A7, which is a combined oscillator and 
first detector. The detector grid circuit is tuned to 
the signal, whereas the oscillator grid circuit is tuned 
to a frequency 175 K. C. higher than the signal. The 
use of a suitable bridge circuit provides a method 
whereby the tuning capacitor maintains this same 
frequency difference throughout its tuning range. The 
output of the detector is the difference or beat fre- 
quency provided by combining the signal and oscillator 
frequency and is the I. F. frequency of the receiver. A 
single I. F. stage using Radiotron RCA-6D6 and 
utilizing three tuned circuits is provided for selecting 
and amplifying the I. F. signal. The output of this 
stage is applied to the second detector. It will be 
noted that the secondary of the second I. F. trans- 
former is divided into two sections, wound in 
opposite directions. The purpose of this is to avoid 
vibrator interference pickup due to circulating cur- 
rents in the chassis case. 
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The next tube is an RCA-75, which is a combined 
second detector, automatic volume control and audio 
amplifier. The signal is applied to the diode sections 
of this tube, which act asa two-element rectifier. The 
direct current component of the rectified signal pro- 
duces a voltage drop across resistors R-8 and R-9. 
This voltage drop constitutes the automatic bias 
voltage for the R. F., 1st detector and I. F. amplifier 
which gives the automatic volume control action of 
the receiver. The volume control selects the amount 
of audio voltage that is applied to the grid 
of the audio amplifying part of the tube and 
thereby regulates the audio output of the entire 
receiver. 


The output of the audio section of the RCA-75 is 
resistance coupled to the grid circuit of the RCA-41, 
which is the audio driver stage. While this tube is 
usually connected as a pentode, in this receiver it 
operates as a triode (Class A). 


The last tube is an RCA-79, which is a Class ‘‘B’’ 


twin amplifier. This tube has two individual sets of 


SERVICE 


(1) Removing Units from Chassis: 


The three major units, the power unit, the loud- 
speaker and the receiver chassis, are easily removed 
independently without disturbing the other units not 
removed. To do this, the use of a screwdriver is the 
only tool required. Figure 2 shows the details of the 
screws and terminals to be removed in each individual 
case. 


(2) Loose or Tight Tuning Action: 


An adjustment screw is provided at the worm 
drive unit, so that proper tension may be provided 
for the particular worm being used. The instruction 
book accompanying the instrument describes the 
proper manner of turning the drive assembly when 
using either right or left hand drives. However, 
whenever this change is made, the adjusting screw 
located on che front of the drive unit should be 
loosened or tightened until a satisfactory amount of 
tension and elimination of backlash is obtained. 


(3) Line-up Capacitor Adjustments: 


Adjustable capacitors are provided in the R. F. 
oscillator and intermediate frequency amplifier to 
provide a means of properly aligning the receiver. A 
modulated R. F. oscillator such as Full Range Test 
Oscillator, Type TMV-97-B (Stock No. 9050), a 
non-metallic screwdriver such as alignment wrench 
Stock No. 4160 and an output meter are required for 
properly aligning this receiver. Refer to Figure 3 for 
the location of the line-up capacitors. 


elements and takes the place of two tubes. required 
in the usual Class ‘‘B”’ stage. 


The tone control, comprising a variable resistor 
and capacitor, is connected across the grids of the 
RCA-79, Maximum attenuation of the high fre- 
quencies is obtained when the variable resistor is at 
its minimum resistance position. The plate circuit 
is coupled through a step-down transformer to the 
cone coil of the reproducer unit. 


A sensitivity control, which varies the fixed bias 
on the R. F. and 1st detector stage, is mounted on 
the right side of the case. By means of this control, 
the sensitivity of the receiver may be adjusted so that 
any degree of noise suppression is obtained. 


Field excitation power is obtained by connecting 
the loudspeaker field directly across the car battery. 
Filament power is obtained in a similar manner, all 
Radiotrons having 6.3 volt heaters. Plate and grid 
voltage for all tubes is obtained through the vibrator 
inverter-rectifier unit and its associated transformer 
and filter circuits. 


DATA 


I. F. Tuning Adjustments: 


Two transformers comprising three tuned circuits 
(the secondary of the second transformer is untuned) 
are used in the intermediate amplifier. These are 
tuned to 175 K. C. and the adjustment screws are 
accessible from beneath the chassis as shown in 
Figure 3. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal 
at 175 K. C., a non-metallic screwdriver such 
as Stock No. 4160 and an output meter. 


(b) Short-circuit the antenna and ground leads and 
tune the receiver so that no signal is heard. 
Set the volume control at maximum and con- 
nect a ground to the chassis. 


(c) Connect the oscillator output between the 
first detector control grid and chassis ground. 
Connect the output meter across the voice coil 
of the loudspeaker and adjust the oscillator 
output so that with the receiver volume con- 
trol at maximum, a slight deflection is ob- 
tained in the output meter. 


(d) Adjust the primary of the second, and the 
secondary and primary of the first I. F. trans- 
formers, until a maximum deflection is ob- 
tained. Keep the oscillator output at a low 
value so that only a slight deflection is obtained 
on the output meter at all times. Go over 
these adjustments a second time, as there is a 
slight interlocking of adjustments. This com- 
pletes the I. F. adjustments. 


600, 
KC 


Figure 3—Location of Line-up Capacitors 


hors Bo Oe 
¥ Be ND (H) 
Rog 2 oie, 
Tove sev 235°) 
a ( rnin ) AF Gy | 
cans ore Al 


10.5 ma(c) 


pace 


All voltages except heater are to ground. 


Figure 4—Voltages at Individual Socket Contacts 


R. F. and Oscillator Adjustments: 


The three-gang capacitor screws are located on the 
main tuning capacitor, accessible at the top of the 
chassis. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal 
at 1400 K. C. and 600 K. C., a non-metallic 
screwdriver such as Stock No. 4160 and an 
output meter. 


(b) Connect the output of the oscillator to the 
antenna and ground lead of the receiver. Place 
the receiver in operation and attach the con- 
trol box as in normal operation. Turn the 
tuning control until the tuning capacitors are 
fully meshed. Then set the indicator on the 
dial at the 530 K. C. reading. Turn the cun- 
ing control until the dial reads 1400. Then 
set the oscillator at 1400 K. C. and connect 
the output meter across the cone coil. Adjust 
the three-gang capacitor trimmer screws until 
maximum output is obtained. Be careful not 
to disturb the relation of the control box to 
the receiver after setting the dial. 


(c) After making the 1400 K. C. adjustment, 
shift the oscillator to 600 K. C. and tune in 
the signal. Adjust the 600 K. C. trimmer, 
accessible from the side of the chassis for 
maximum output while rocking the gang- 
capacitor back and forth. Then again check 
the adjustment described in (b). 


When making both the I. F. and R. F. adjustments, 
the important point to remember is that the receiver 
volume control must be at its maximum position and 
the minimum input signal necessary from the oscillator 
must be used. 


(4) R. F. Interference from Vibrator: 


In event R. F. interference originating with the 
vibrator inverter-rectifier unit is encountered, check 
the following points: 


(a) Vibrator not properly seated. The vibrator 
must be pushed tight against its socket at all 
times. 


(b) The clip from the top of the R. F. tube shield 


to the gang-capacitor must be in place. 


(c) The various by-pass capacitors, such as C-29, 
C-30, C-31, C-34, C-37, and chokes L-16 and 
L-14, L-13, must be properly connected, and 
in operating condition. It is well to remember 
that some of the interference produced by the 
vibrator is of a frequency as high as one meter 
and any replacement of capacitors must always 
be made with ones of similar mechanical as 
well as electrical construction. 


(5) Voltage Readings: 


The following voltages are those at the cube 
socket while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter and if low resistance meters are used, such 
allowances must be made. 


(6) Vibrator Inverter-Rectifier: 


The Vibrator Inverter-Rectifier unit used in this 
receiver is of advanced design and construction. It is 
adjusted by means of special equipment at the 
factory and then sealed to prevent tampering. The 
unit is provided with a special plug-in base so that in 
event of suspected failure it may be easily inter- 
changed with one of known condition. 


With the seals unbroken, the Vibrator carries the 
standard ninety-day guarantee, which also applies to 
all parts of the receiver. Vibrator defects should be 
remedied by replacement, not by attempted adjust- 
ment. 


(7) Stiff Tuning Mechanism: 


In event the station selector turns hard or stiff, it is 
probably due to excessive pressure between the worm 
and ‘drive gear. Proper tension between these units 
exists when the gear is pushed }4’’ beyond the point of 
contact with the worm, before being tightened. 


(8) Antenna Lead Clamp: 


A clamp has been provided for holding the antenna 
lead securely to the side of case. This clamp is held by 
one of the chassis mounting screws and prevents the 
antenna lead from interfering with the operation of 
the brake pedal or starter button. When making an 
installation it is important to see that this lead is 
securely clamped. 


RADIOTRON SOCKET VOLTAGES 


6.3 Volt Battery—No Signal—Maximum Sensitivity 


CaTHODE TO Screen Grip To CaTHODE 
Rapiotron No. Grounp Vo tts, Grounpb Vo tts, aoe crash CurreENT, ee Mone 
DE Te. jay (e- ee ae M. A. x ast 
RCA-6D6—R. F. 3.9 76 192 4.5 5.9 
1se Det. 76 192 
24 —————— US 5.9 
RCA-6A7 Osc. 3.9 ae 102 
RCA-6D6—I. F. 3.6 76 192 55 5.9 
RCA-75—2nd Det. 4.25 — 165 46 5.9 
RCA-41—A. F. 22.0 — 235 14.5 5.9 


RCA-79—Pwr. 
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Stock 
No. 


4237 


4238 


4244 
3861 
4246 
4248 
GIRS: 
ADAT, 
3702 
3639 
3704 
3641 
3877 
3597 
4243 


6963 


6965 
6967 
6966 
6961 


6973 


4249 


6968 
4240 


4242 


3602 


3118 


3116 


Si tet 


6186 


4241 


6242 


3047 


2240 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


RECEIVER ASSEMBLIES 


Cable—Single-conductor shielded cable with 
female section of connector—From volume 
control switch to pilot lamp cable........ 


Cable—Two-conductor power cable from Si 
Compower lead connectors se seine een: 


Cap—Contact cap—Package of 5........... 
Capacitor—Adjustable capacitor (C12)...... 
Capacitor—_S0immilds(CO)a ee nee cee 
Capacicor—300 mmifd.(G24)) 0). oe ge one 
Capacitor—890 mmfd. (C13)............. 
Capacitor—2,400 mmfd. (C28)............ 
Gapacicor—_0 2ountd (ES) ane oe oe 
Capacitor—.02 mfd. (C16, C25, C26)...... 
Gapacitor——,04amitd=(@20!) €23)\nn eines. 
Gxpacitor=—OMmmfdia(G27 nae eee cal a: 
Capacitor—0.1 mfd. capacitor (C4, C18).... 
Gapacitor—-0 7 5umiedes (G17) seen ae ere 


Capacitor pack—Comprising two 0.05 mfd. 
capacitors (C1, C5) 


Capacitor pack—Comprising one 10. and one 
bp midscapacitors(@22.1G24) "eee 


Goil——Antennarcoil-(eteIe2))eppaen yee 
Goil— Oscillator coil; (5; L6). 2.54.22 2 
Col—-RRS coilh(ss wl yet esac. 


Condenser—3-gang variable tuning Bond eose! 


(C2AIEBXCGrG/F E10" Ett) 


Drive assembly—Variable tuning condenser 
ctivesassemblyiceet at nacre Ser eae es, 


Drive bracket and worm assembly—For vari- 
able tuning condenser drive.............. 


Reactors (513) cere oe citation it etd wae: 


Resistor—700 ohms—Carbon type—]4 watt 
(RS) Packaceo ocean een ree are 


Resistor — 3,000 ohms — Carbon type — 14 
watt (R12 )—Package of 5 


Resistor — 60,000 ohms — Carbon type — 
WZ wate (R3)}—Package tot 5.4.94. 


Resistor—100,000 ohms—Carbon 
watts (RS)——Package of 52.cc ci ece cent: 


Resistcor—200,000 ohms—Carbon 
Watt R-iS)——-backagerofiome.n ete ant eo. 


Resistor—250,000 ohms—Carbon type—l4 
watt (Ri1l))—Package of 5.0.0. cee ee we 


Resistor—500,000 ohms—Carbon 
watti(Ri4)——Packageofed. ..sein< sie shen 


Resistor—1.5 megohms—Carbon 


watt (R6, R7)—Package of 5........... 


Resistor — 2 megohms — Carbon type — 14 
matoind dl) Package OL Sncaar «cists ae 


Resistor—1,500 ohms—Carbon type—% 
watt (RL5)—-Package of 5.36.0. at Ss. ns 


Resistor — 30,000 ohms — Carbon type — 4 
watt (R4) 


SIeriers! ©),S1)6)')(e/\sle)e)iellay ele e!/ejie) (0,0). 6,.¢ ie: [ej0| > 


List 


Price 


$0.35 


Stock 
No. 


4239 


6972 
3584 


3993 


3623 
4733 
4235 


4236 
4232 
3572 
6971 
6969 
6970 
6960 


6962 


6964 


6974 
6976 
6975 
4259 


4261 
4258 
4340 
4260 
Azo 
4262 
AZZ) 


3652 


4255 


3 IES Sas 
4250 


4251 


Description 


Resistor — 3,000 ohms — Carbon type — 3 
NUACESH ERO) Seererapsre woecraieut Resets ek Sa ie, See 


Rheostat—Noise suppressor rheostat (R2).... 


Ring—Retaining ring for antenna, radio fre- 
quency or oscillator coils—Package of 5.... 
Screw—No. 6-32-34-inch square head set 
screw—For mounting condenser drive as- 
sembly to shaft—Package of 10.......... 


Shield—Antenna, radio frequency or oscillator 


COslishiel diary staan ety eae ie ate at 


Shield—Oscillator or second detector Radio- 
tron shield 


Shield — Intermediate frequency Radiotron 
shield 


Shield—Radio frequency Radiotron shield... . 


Socker—6-contact Radiotron socket......... 


Socket—7-contact Radiotron socket......... 
shonetcontroly (R46) ae tse wae eee oe oars 
Transformer—Audio driver transformer (T2). 
Transformer—Audio output transformer (T3). 


Transformer — First intermediate frequency 


transformer (ele G14. 5@1'5)e oe rai 


Transformer—Second intermediate frequency 


transtormen (1-9) 1210 1e4.8eE19 ees ee ue 
Wolume:controledh-O Si) ieet eseneeiiee, e a. 


CONTROL BOX ASSEMBLIES 


Box—Control box complete............... 
Back——Goneroliboxibackwes) shan steels 


Cover—Station selector dial cover—Trans- 
parent celluloid—Package of 5 


IDial——Station seleceoridial eae oye ess. 
Key—Volume control key................ 
Lamp—Dial lamp—Package of 5.......... 
Pointer—Station selector indicator.......... 
Ring—Setation selector dial cover ring....... 
Screen—Dial light screen—Package of 5..... 


Screw—No. 10-32-11/32-inch fillister head 
set screw for holding condenser drive and 


pinion gear and volume coupling control 
shatt—-backagerotslOmays ac eee 


Screw—No. 10-32-Y4-inch cupped point set 
screw for holding station selector or volume 
control flexible drive shaft to control box— 


PackaceiohellO ear ee nae ei Wn eee A oe 


Screw—No. 4-40-14-inch oval head ma- 
chine screw for holding control box cover— 


Packagceo hed Osmrtrrsestelars boeikent tree: 
Shaft—Volume control coupling shaft....... 


Shaft and gear—Station selector pointer shaft 
ANCE CAT MSSM M Scere tga ante nc deer | 


Shafe and gear—Stration selector drive shaft 
ANCEpINiON Secale eee me meet ee 


List 


Price 


$0.25 


coy 


sey 


16 


36 


56 


.20 


GREEN 


TI 


——RED BROWN—— 


—— BLUE 3700 


BLACK BROWN 


CAPACITOR 
——BILACK RED &BLACK— 


INTERNAL CONNECTIONS 


OF VIBRATOR POWER 
TRANSFORMER 


CHOKE COIL 


CAPACITOR N 
C34 ate 
Sa even @ ies 
= POLARITY PLUG on 


INTERNAL CONNECTIONS 
OF FILTER PACK 


BROWN BLACK 


70 BASE INTERNAL CONNECTIONS 
OF VIBRATOR 


C-31 
Cl Re zoommerp. 


Figure 7—Vibrator Inverter-Rectifier Unit Wiring 


Stock 


No. 


4253 


3690 


7762 


4264 


4295 


7760 


7764 


77614 


7763 


4265 


4263 


9493 


9492 


9491 © 


4280 


4013 
4274 
AZT 
4275 
7758 


4276 
4308 


4278 
7759 
UTNE 


4272 


REPLACEMENT PARTS— (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


Spring—Volume control key holding spring— 
Racka vero yiOe ey hoarse ecient wien 


Strap and bracket assembly—For mounting 
control box to steering column—Compris- 
ing one bracket, two screws, one lock- 
Washerandsaneuscrapme ieee ine erent on 


FLEXIBLE SHAFT AND 
CABLE ASSEMBLIES 


Cable—Dial lamp cable with socket and sec- 
tion Of COunectOrat em sate emetic 


Clamp—Metal clamp—Package of 10....... 


Screw—No. 10-32-14-inch cupped point set 
screw—Fastens flexible shaft housing to 
shaft bushing—Package of 10........... 


Shaft—Station selector flexible drive shafr— 
Approximately 29 inches long. .......... 


Shaft—Station selector flexible drive shafc— 
Approximately 24 inches long........... 


Shaft—Volume control flexible shaft—Ap- 
proximately 34114 inches long............ 


Shaft—Volume control flexible drive shaft— 
Approximately 27 inches long........... 


Sleeve—Coupling sleeve for volume control 


shaft——Packagerol Sign fasion ee tele 
Socket—Dial lamp socket................. 


REPRODUCER ASSEMBLIES 


Coil—Field coil magnet and cone support 
L12 


Cone—Reproducer cone (L141 )—Package of 5. 


Rheproducercoimpletes «eerie eet 


VIBRATOR ASSEMBLIES 


Board—Terminal board—Located on filter 

pack 
Capacitor—200 mmfd. (C31)............. 
Gapacitor—-025) midi (C34)me eee a foee 
E4pacitor—0-5mfdig(G29)\oee. se eens ee 
Goi Ghokecoilh(IiGisi eee cscs see ok 


Filter pack—Comprising one reactor, one 
choke coil, two 8. mfd. capacitors, one 0.5 
and one 200 mmfd. capacitors (C30, C35, 
GC362C3 (RELA EL) os coer Gat oes 


Plig=—=2.-prong plugesme se nieatas oaks sok ure 


Screw—Binder head No. 6-32—14-inch screw 
—Fastens shield to cover—Package of 10. . 


Socket—Vibrator mounting socket......... 

Transformer—V ibrator transformer (T1).... 

Vibrator assembly complete (R17, C32, C33, 
Jibs 


HOUSING ASSEMBLIES 


Brackec—Volume control shaft bracker— 
For left-hand mounting located on front of 
KECCAVEENOUSIN GO cmyaierlerye accretion ele ciel ave are 


List 
Price 


A) 


2.70 
3.70 
4.16 


6.00 


28 


Stock 


No. 


4270 


LISS 


7756 


4267 
4266 
4268 
4269 


4271 


4295 


4287 


4289 
4283 


4288 


4293 
4292 
4291 
7767 
4286 


3646 
7765 
4290 


4132 


4282 
46091 


7766 


4284 


6152 
6151 
BUA TE 


4294 


4285 


DescripTION 


Cover—Tuning condenser drive bracket and 
WWOLDIEASSELD OL yaCO VET miedo tes ae 


Housing—Front section of housing com- 
plete. Besssningc: pina Eyer ene 


Housing—Rear section of housing complete— 
Lessulatna Ges pin peas eerste ee cee eee eee tok ecole 


Nut—Wing nut—Package of 10............ 
Pin—Hinge pin—Package of 5............. 
Screw—Wing screw—Package of 10........ 


Screw—No. 6 self-tapping screw for fastening 
front and bottom sections of housing— 
Packalgeyo lal 0 Meir weitere ee Manni nis.-0/b a 


Screw—Self-tapping No. 6 screw for fastening 
tuning condenser drive bracket and worm 
cover to housing—Package of 10......... 


Screw—No., 10-32—14-inch headless set screw 
—Located in worm gear cover and bracket 
used to fasten drive shafts—Package of 10. . 


MISCELLANEOUS ASSEMBLIES 


Body—Antenna connector body—Package of 
0 


Body—Fuse connector body—Package of 10. . 


Cable — Antenna lead-in cable — Approxi- 
Miatelyeo OpinGhesa On Comenwa ere ei eae ae 


Cap—Antenna or fuse connector cap—Pack- 
ASCHOL A Oe eeee ates eee A eto nia ae 


Capacitor—Ammeter capacitor—0.5 mfd..... 
Capacitor—Generator capacitor—0.5 mfd.... 
Clip—‘'A”’ supply clip—Package of 10...... 
Escutcheon—Grille escutcheon and name plate. 


Ferrule—Antenna or fuse connector ferrule 
and bushing—Package of 10.............. 


Fuse—20 ampere—Package of 5........... 
Grille—Baffle board and grille cloth......... 


Insulator—Fuse connector insulator—Package 


(a SUD aE Nara ne eas Pee Seen eee ae 


Knob—Noise suppressor or tone control knob 
=e PaCkagesol 5. eka cciarcd se Men oe eaenee ore 


Knob—Station selector knob—Package of 5. . 
Lacquer—Touch-up lacquer (4 pint of lacquer 
ancediapin@omeh inner) urs lakes 


Lead—Power lead with female section of fuse 
connector—From power cable to battery... 


Spring—Antenna or fuse connector spring— 
PackageroralOe: ae apne he tae enone ieee 


Suppressor—Distributor suppressor.......... 
Suppressor—Spark-plug suppressor.......... 


Screw—No. 8-32-3-inch binder head screw 
used to mount escutcheon—Package of 10. . 


Screw—No. 10-32-5/16-inch hexagon head 
screw—Used to mount chassis to housing— 


Packageloied Osea eters cat n Jeane 


Washer—Antenna or fuse connector insulating 
washer—Package of 10).....5..0....-<-. 


List 


Price 


$0.25 
-80 


54 
46 
az 
.68 


50 


.50 


.20 


.40 
ee) 


.80 


36 
.60 
.90 
70 
1.06 


38 
40 
38 


asi) 


2) 
65 


Pests) 
30 


30 
ae 
56 


22 


£8) 


22, 


Instructions for 


RCA Victor 124 


Six-Tube Double-Range Superheterodyne 


INSTALLATION 


Preliminary—After unpacking the instrument, refer to 
the tube location diagram printed on the license label attached 
to the cabinet, and make certain: 


(a) That all tubes are in the proper sockets and pressed 
down firmly. 


(b) That all shields are rigidly in place over the tubes 
shown by double circles on the diagram. 


(c) That the short flexible (grid) leads shown on the dia- 
gram are attached to the dome contacts of the proper 
tubes as indicated, and that the spring contact clips 
are pressed down firmly. 


NOTE—The erid lead for the RCA-2B7 Radiotron 
must be enclosed by the cylindrical tube shield. A 
slot is provided at the bottom of this shield for 
entrance of the lead. 


Location—The instrument should be placed convenient 
to the antenna and ground connections and near an electrical 
outlet. 


Antenna and Ground—A well-insulated outdoor antenna 
having a length of from 50 to 100 feet, including the lead-in 
wire, is recommended. It should be erected as high as con- 


veniently possible and sufficiently remote from power lines 
and street railways to prevent excessive local interference. If 
the instrument is iaetalledt in a building of non-metallic con- 
struction, an indoor antenna ordinarily will afford satisfactory 
reception and may be considered the most practical. Build- 
ings in which the roof or framework is of metal, however, form 
an effective shield which greatly impedes the passage of radio 
waves; to insure best results in such installations, therefore, 
an outdoor antenna is essential. 


A good ground connection also is essential for best perform- 
ance. The ground lead should be as short as possible and 
preferably attached to a cold-water pipe. An approved ground 
clamp should be used to insure a tight and permanent con- 
nection. 


A terminal board is provided at the rear of the receiver 
chassis for connection to the antenna and ground. Attach 
the antenna wire or lead-in to the left-hand terminal (marked 
“ANT.”) and the ground wire to the right-hand terminal 
(marked “GND.”). Tighten both terminals with a screw- 
driver to insure permanent electrical connections. 


Power Supply—Connect the power cord to an electrical 
outlet supplying alternating current at the proper voltage and 
frequency (cycles), as specified on the license label. 


OPERATION 


Controls—The instrument has four operating controls, 
located on the front panel of the cabinet as follows: 


(1) Volume Control (Left-hand Knob)—Volume increases 
with clockwise rotation. 


(2) Power Switch and Tone Control (Middle Knob)—In 
extreme counter-clockwise position, power is “‘off’— 
slight clockwise rotation turns the power “on.” 
Extreme clockwise position gives full range reproduc- 
tion—counter-clockwise rotation decreases treble 
response and static interference (when latter is present). 


(3) Station Selector (Right-hand Knob—Symmetrical with 
Volume Control)—Equipped with an_ illuminated 
dial, calibrated to facilitate location and identification 
of stations (add one cipher to scale numerals to obtain 
frequency in kilocycles). 


(4) Frequency Range Switch (Below and to Right of Station 
Selector)—With this knob in its counter-clockwise 
position, stations in the standard broadcast band (540- 
1500 kilocycles) will be received, frequencies in this 
range being indicated by the large numerals adjacent 
to the scale graduations. With the knob in its clock- 
wise position, stations transmitting between 1400 and 
2800 kilocycles may be received. Frequencies in the 
latter range are indicated approximately by the small 
numerals at the top of the dial and include the follow- 
ing services: 


(a) Police Calls—At dial settings near ‘170” for 
stations transmitting at 1712 kilocycles, and 


slightly above “240” for stations operating in the 
2450 kilocycle band. 


(b) Amateur Radio ‘Phone”—At dial settings 
between “180” and 200” (assigned band 1800- 
2000 kilocycles). 


(c) Aviation Communications ‘‘Phone’’—At dial 
settings above “240” (2400-2800 kilocycles). 


-0189 


Procedure—To operate the receiver, proceed as follows: 


1, Set the Frequency Range Switch for the desired fre- 
quency band—see preceding paragraph (4). 


2. Apply power by turning the Tone Control knob clock- 
wise from the “‘off’’ position; continue rotation of this control 
to the opposite extremity for full-range reproduction. Set the 
Volume Control near the middle of its range. 


3. Allow approximately one-half minute for the tubes to 
heat, then turn the Station Selector slowly over the range of 
the dial until a desirable station program is heard. If no 
station is heard, advance the Volume Control further in a 
clockwise direction and again rotate the Station Selector. 

NOTE—The majority of stations in the 1400-2800 kilocycle band do 
not offer continuous programs. Police calls are usually intermittent, 

at regular or irregular intervals. Local or strong stations in the 540- 

1500 kilocycle broadcast band may be audible (sometimes at more 


than one point on the dial) when the Frequency Range Switch is set 
for 1400-2800 kilocycles. 


4, After receiving a signal, turn the Volume Control 
counter-clockwise until the volume is reduced to a low level. 
Now readjust the Station Selector accurately to the position 
mid-way between the points where the quality becomes poor 
or the signal disappears. This setting minimizes the 
proportion of background noise and provides the fine 
quality of reproduction possible with this instrument. 


5. Adjust the Volume Control to the desired volume level. 


NOTE—The automatic volume control built into this instrument 
maintains the volume level substantially constant irrespective of 
normal fluctuations of signal strength (fading). Also, other stations 
with good signal strength will be received at approximately the same 
volume without readjustment of the Volume Control. 

6. Turn the Tone Control counter-clockwise if reduced 
treble response is preferred, or if interference (static) is 
excessive. 


7. When through operating, switch the power “off” by 
turning the Tone Control knob to its extreme counter-clock - 
wise position. 


csi =" 
SrMFO. R20 
ibe. 294- DET. BAVC. PERS 
\, & OSGRCA 247 RCA 287 AY + 6000 T2 
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aS 
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,035 
ALL GROUNDS TO. MFD, MED. 


CHASSIS AND EX- 


315A 604 


TO ALL HEATERS: 
& DIAL LAMPS 


Figure A—Schematic Circuit Diagram 
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Figure B—Wiring Diagram 
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SERVICE DATA 


ELECTRICAL SPECIFICATIONS 


Woltagel Rating aaa ah. tea ola e RPI AT Oe 105-125 Volts 
Frequency Rating................. 25-60 and 50-60 Cycles 
Power Consumption. ..60 Cycle 75 Watts, 25 Cycle 80 Watts 
Number and Types of Radiotrons............... 2 RCA-58, 

1 RCA-2A7, 1 RCA-2B7, 1 RCA-2A5, 1 RCA-80—Total 6 
Undistorted| Outputas tas: «2st eres eee 1.75 Watts 
Brequency ances. nue on eee ee 940 K. C. to 1500 K. C. 


and 1400 to 2800 K. C. 


This receiver is a six-tube Superheterodyne incorporating 
features such as Dynamic Loudspeaker, automatic volume 
control, single heater type Pentode output tube, continuously 
variable type tone control and the inherent sensitivity, 
selectivity and tone quality of the Superheterodyne. 


A special feature is a Range Switch that allows reception 
of signals either of the broadcast band or higher frequencies. 
Figure A shows the schematic circuit, Figure B the wiring 
diagram and Figure C the loudspeaker wiring. With the 
switch in the broadcast band position, the frequency range is 
from 540 to 1500 K. C. At the higher frequency position, the 
receiver covers the 1400 to 2800 K. C. band. 


SPEAKER 


INTERNAL CONNECTIONS OF 
SPEAKER 


F igure C—Loudspeaker Wiring 


The circuit consists of an R. F. stage using Radiotron RCA- 
58, a combined oscillator and first detector in the RCA-2A7 
tube, an intermediate stage using Radiotron RCA-58, an 
RCA-2B7 functioning a combined second detector and auto- 
matic volume control, an output stage using the new heater 


Pentode RCA-2A5 and the RCA-80 functioning as a rectifier. 


. Service work in conjunction with this receiver will be 
similar to that of other Superheterodyne receivers incorporat- 
ing a similar type automatic volume control. 


LINE-UP ADJUSTMENTS 


I. F. Tuning Adjustments—Two transformers compris- 
ing three tuned circuits (the secondary of the second trans- 
former is untuned) are used in the intermediate amplifier. 


These are tuned to 175 K. C. and the adjustment screws are 
accessible as shown in Figure D. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal at 175 K. C., a non- 
metallic screw driver such as Stock No. 7065 and an output meter. 


(b) Short-circuit the antenna and ground terminals and tune the 
receiver so that no signal is heard. Set the volume control at 
maximum and connect a ground to the chassis. 


(c) Connect the oscillator output between the first detector control 
grid and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that with the receiver volume control at maximum, a slight deflec- 
tion is obtained in the output meter. 


(d) Adjust the primary of the second, and the secondary and primary 
of the first I. F. transformers until a maximum deflection is 
obtained. Keep the oscillator output at a low value so that only 
a slight deflection is obtained on the output meter at all times. 
Go over these adjustments a second time, as there is a slight 
interlocking of adjustments. This completes the I. F. adjustments. 


(st IF. 2vo IF. 
TRANSFORMER 


Figure D—Location of I. F. Line-up Adjustment Screws 


R. F. and Oscillator Adjustments—The three gang 
capacitor screws are accessible at the bottom of the chassis. 
The high frequency capacitor screws are located on the 
Range Switch. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal at 1400 and 2440 
: . C., a non-metallic screw driver such as Stock No. 7065 and an 
output meter. 


(b) Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. heck the dial at the extreme 
maximum position of the tuning capacitor. The indicator should 
be opposite the last division of the low frequency end of scale 
with the indicator at its center position. Then set the dial at 140, 
the oscillator at 1400 K. C. and connect the output meter across 
the cone coil. Adjust the oscillator output so that a slight 
deflection is obtained when the receiver volume control is at 
maximum. 


(c) With the Range Switch at the counter-clockwise position, adjust 
the three tuning condenser line-up capacitors until maximum 
deflection is obtained in the output meter. Then shift the oscillator 
to 2440 K. C., the Range Switch to the clockwise position and the 
dial to 120. The three line-up capacitors located on the Range 
Switch should then be adjusted for maximum output. 


When making both the I. F. and R. F. adjustments, the 
important points to remember are that the receiver volume 
control must be at its maximum position and that the input 
signal from the external oscillator must be no greater than 
necessary. 


TUBE SOCKET VOLTAGES 


115 Volts, A. C. Line—No Signal 


Radiotron No. Cena goes “eria, Oe cay Eiete cyrent Heater Volts 
Volts Volts y 
WiskCA-se'R. Fs are 4.0 95 5.0 2.31 
2. RCA-2A7 Ist Det. Osc. 5.0* 3.0* 2.31 
3. RCA-58 I. F. 4.0 5.0 2.31 
4. RCA-2B7 2nd Det. A. V. C. 7.5 2.31 
5. RCA-2A5 Power 20.0 2.81 
6. RCA-80 Rectifier 700-350 Volts—75 M. A. Total Current 4.82 


*The voltages and current refer to the detector part of the tube. The total cathode current is 10 M. A. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


oe DESCRIPTION | rakes Riley DESCRIPTION pice 
RECEIVER ASSEMBLIES 4135 | Socket—Dial lamp socket and bracket...... $0.25 
22695 |) Gapacitor——/20 rmamidaGl3) easiest esa $0.75 | 4140 | Shield—Radiotron shield—Ist detector...... .30 
2747 | Cap—Contact cap—Package of 5.........-- 50 | 4141 | Shield—Radiotron shield—2nd detector. .... 36 
- 6188 | Resistor — 2 megohm — Carbon type — 4% 
3047 | Resistor — 1500 ohms — Carbon type — 44 Se: 4 1.00 
watt (R7)—Package of 5................ 1.00 watt (BI, R12) Packageiof 9-7 ei aa : 
: 6282 | Resistor—60,000 ohms—Carbon type—% 
3076 | Resistor — 1 megohm — Carbon type — 4 watt (R8, R10, R15)—Package of 5.......| 1.00 
watt (R6)—Package of 5.022 1. conse en 1.00 ; 
pe 6300 | Socket—Radiotron 4-contact socket........ 35 
Resistor—100,000 ohms—Carbon type—% Masato oat 1 
watt (R5)—Package of 5.............:.. 1.00 sae baie oo hinead org Carbon TR 1.00 
3358 | Resistor — 3,000 ohms — Carbon type — 6471 Oat STC LG) ce ee eee 74 
V4 watt (R13)—Package of 5............ 1.00 MENIAL es ( 5 ) 
6483 | Transformer—Ist intermediate frequency 
3459 | Capacitor—80 mmfd. (C10)...........-.... 44 transformer (L7, L8, C15, C16).......... 1.84 
3514 | Resistor—250,000 ohms—Carbon type—'4 6484 | Transformer—2nd intermediate frequency S76 
watt (R17)—Package of 5.............+- 1.00 transformer (L9, L10, C18)......---.+++- 4 
3572 | Socket—Radiotron 7-contact socket......... .38 | ©485 | Volume control—With mounting nie ae 120 
6487 i bly—C ising three 4. 
3584 | Ring—R. F. or oscillator coil retaining ring— Capaciiorees ae 10.0 rds oapdleers (C4, 
Package of 5.......... 60.00 seers ees 40 C14; C22, C30) Sacer eee 2.90 
3594 | Resistor—50,000 ohms—Carbon type—'%4 6527 | Coil—Antenna coil (LI, L2).........------ 1.08 
watt (R14, R18)—Package of 5.......... 7-007] 6528 se Coil REF coll (La Ome eee 94 
30970) | Gapacitor—0.25 antda( C2) eas ee eee 40 | 6534 | Switch—Range switch (S2, $3, S4, S5, S6, 
3598 Seay ie mfd.—R. F. and I. F. by-pass GS 2 CBA CSS) meta etelenee sas ct neitecen etre 1.25 
ite tatea. 8 TatTon srry vuole ters olay a weasbgs a Nat oder etozo teu aasuetee 36 6598 Condenser—3-gang variable tuning con- 
3616 | Capacitor—300 mmfd. (C20)............... 34 denser (C1, C2, C7, C8, Cl), C12). 3. ..<. 3.00 
36237 |-Shiela“=- Antenna or RoFucnl chicld eee 30 6619 | Tone control with mounting nut (R20)...... 1.44. 
; : Tere 6620 | Capacitor—Comprising one .005 and one 
2 = P ie g 
3626 | Shield—Oscillator coil shield............... aye 035 mids (C28. C36 ee ae ee 50 
3630 Be ceedare na tenne ea Sores Rha ae 95 | 6851 | Scale—Dial scale and drive assembly........ 1.22 
3632 | Resistor — 500 ohms — Carbon type — 1 6853 | Escutcheon—Station selector escutcheon.. .. 34 
watt (R19)—Package of 5.............-. 1.10 | 7485 | Socket—Radiotron 6-contact socket.........|  .40 
3633 | Capacitor—400 mmfd. (C23)............... 38 | 7590 | Capacitor—10.0 mfd. (C29).............++. 1.40 
3634 | Capacitor—l60 mmfd. (C21)............... 34 | 9005 | Transformer—Power transformer—105-125 
Its, 50-6 lest (iL) i cease ere : 
3639 | Capacitor—0.02 mfd. (C25).......... 00000: vB ee ee ae 
9006 | Transformer—Power transformer—200-250 
3640 | Capacitor—0.05 mfd. (C3, C6, C17, C19)....] — .25 volts, 50-60 cycles 120.8 wskndeanweeaen 5.05 
3641 | Gapacitor—0.1 mfd- (C9, €26)............. .35 | 9024 | Transformer—Power transformer—105-125 
volts, 25-00 cycles. «..qciea as ce see eae 9.85 
3721 | Resistor — 1,000 ohms — Carbon type — } 
wat (H3)-2Packacetrs meee cee ee eat os REPRODUCER ASSEMBLIES 
3783 | Capacitoe=9 mimid. (C31, .C33)— Package 6476 | Transformer—Output transformer (T2)..... 1.44 
0S i ee 50 | 6852 | Cable—3-conductor reproducer cable........ .26 
4103 | Shield—Radiotron shield—I. F. or R. F..... .20 | 9032 | Coil assembly—Comprising coil, magnet and 
conesupporta(E2) ocean. nace ete 2.35 
4133 | Knob—Station selector, volume control, , 
tone. Control torl vanes eewitchs enabe 9428 | Cone—Reproducer cone (L11)—Package of 5. 5.00 
Package toto.co jcc eect eames 230 11) 9440) | Reproducercompletes a perce reer eres 4.75 
-0834 PL 125 
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RCA Victor 
Battery Radio Model 126-B 


Six-Tube, Single Band Super-Heterodyne 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 
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RCA Victor MobeL 126-B 


Six-Tube Battery Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Type and Number of Radiotrons. -.......:.....%. 1 RCA-1A6, 1 RCA-34, 1 RCA-32, 3 RCA-30—Toral, 6 
Roca me Tame att Ciy als UITCntn em einer Meet aren a ENE ot Tn aap ep an pe 0.45 Ampere 
Ot tige DaYDattety, Current ewan RemnnT  renkc: kok Amin Dalek Gaon IR ely ete 15 M. A, 
Datrenicselceg ured aumiee Slay Ae eet Geealnre eae Ahi Eveready Air Cell A-600 or 2-volt storage cell 

Brae eee emetic e rene aac AIRY es) Sheen aN hog Meet ee Three 45-volt “‘B’’ batteries 

PRES caret uae 09 Sel eG (yn re an Ee es nen eae aN One 22%-volt “‘C’”’ battery 
Muningekrequcncys Rane wet een ier eens nfo ass Ay, Ae oe ak ee Resunas ST OS 540 K. C.-1600 K. C. 
Ay Desitaha s WINelisweseeaa Od eile” chad dn ean Sc oe ek ran e oet mena cocMer Ae Atel. erie eo em 0.7 Watt 
(Bine-upel requencics putts. hrnk e tah shin acts I. F., 460 K. C. Osc.—Det., 1400 K. C. and 600 K. C. 


PHYSICAL SPECIFICATIONS 


i acs neem mae rere amie Taare LEN tne ak ee at sit 13% inches 
WCF oi ics Saati ets ace 2a Celle ee ak ate ea oe MOUSE LS ee ate 12 inches 
ELSA Co aia ages darts energy A eR BRS Oc ere Oh rg tN ag ERT ae 7 inches 


This six-tube battery operated superheterodyne re- 
ceiver incorporates the latest refinements of receiver 
construction that permit excellent and economical 
operation. Outstanding features include a permanent 
magnet dynamic type loudspeaker, two-point tone 
control, Class ‘‘B’’ output stage and high I. F. 


frequency for eliminating image frequency re- 
sponse. 


The chassis is characterized by compact construction 
and accessibility of parts. Suitable electrical protection 
of the tubes is provided by placing a fuse in each ‘‘B”’ 
battery lead. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit is of the superheterodyne type and 
consists of a combined oscillator-detector stage, an 
I. F. amplifying stage, a second detector, an A. F. 
driver and a Class “‘B”’ output stage. A low-current 
dial lamp is a new feature for battery-operated 
receivers. A four-pole switch opens all battery leads 
at the off-position. Figure 1 shows the schematic wiring 
diagram, while Figure 2 shows the chassis wiring. 


The signal enters the receiver through the antenna 
transformer and is applied through a tuned circuit 
to the grid of the first detector. Combined with the 
signal is the local oscillator signal, which is at a 
constant frequency difference (460 K. C. higher) at 
all positions of the dial. The combined signals 
after passing through the first detector produce the 
I. F. signal. The RCA-1A6 is the combined detector 


and oscillator. 


The I. F. amplifier consists of two transformers 
having four circuits, two of which are tuned by 
means of trimmer capacitors. The tube used is an 
RCA-34, which is a super-control screen grid ampli- 
fying tube of the 2-volt variety. The high I. F. 
frequency (460 K. C.) is used to reduce image fre- 
quency response which would occur if a lower I. F. 


frequency were used in a receiver not including an 
Repiactave: 


The output of the I. F. amplifier is applied to the 
second detector, an RCA-32, which extracts the A. F. 
component of the I. F. signal and applies it to the 
grid of the driver stage, which is an RCA-30. 
Resistance coupling is used between these two stages. 


The RCA-30 driver stage is coupled to two 
RCA-30’s, which are operated as a Class ‘‘B” output 
amplifier. These tubes are operated with a 12-volt 
grid bias, which reduces their plate current to 1 M. A. 
with no signal, although it greatly increases as a 
signal is applied. A stepdown input transformer is 
used for driving the stage and a stepdown output 
transformer provides a means of matching the out- 
put and the voice coil of the loudspeaker. An 0.05 
capacitor connected from one plate to ground by 
means of the tone control switch reduces the high- 
frequency response when the switch is closed. 


Plate and grid voltages are supplied through a 
high resistance bleeder system of which the volume 
control is a part. The volume control varies the 
bias voltage applied to the first detector and I. F. 
Tubes. 
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SERVICE DATA 


(1) Important 

Always disconnect the batteries before attempting 
to remove the chassis from the cabinet. Always 
turn the operating switch ‘“‘off’’ before changing 
tubes, batteries or fuses. 


Figure 3—Loudspeaker Wiring 


(2) Line-up Capacitor Adjustments 

Line-up capacitors are provided in the first detector, 
oscillator and intermediate amplifier to provide a 
means of properly aligning the receiver. A modulated 
R. F. oscillator, such as Full Range Test Oscillator, 
type TMV-97-B (Stock No. 9050), a non-metallic 
screw driver, such as alignment wrench (Stock No. 
4160), and an output indicator are required for 
properly aligning this receiver. Refer to Figure 4 
for the location of the line-up capacitors. 


|. F. Adjustments 

Two transformers comprising four circuits, two of 
which have trimmer capacitors, are used in the I. F. 
amplifier. Proceed as follows: 


(a) Short-circuit the antenna and ground terminals 
and connect the output of the oscillator between 
the control grid cap of the first detector (RCA-1A6) 
and ground. Connect an output indicator across the 
voice coil leads of the loudspeaker. Place the oscillator 
in operation at 460 K. C. and adjust its output and 


the receiver volume control until a deflection is 
obtained in the output indicator. 


(b) Adjust the secondary and then the primary 
of the first I. F. transformer (see Figure 4) until a 
maximum deflection is obtained in the output indicator. 


This completes the I. F. adjustments. It is good 
practice to always follow the I. F. adjustments with 
the detector and oscillator adjustment, as there is an 
interlocking of adjustments that always occurs. 


Detector-Oscillator Adjustments 

The two-gang capacitor trimmer screws are acces- 
sible at the top of chassis. The series (600 K. C.) 
trimmer is accessible from the rear. Proceed as 
follows: 


(a) Connect the oscillator between the antenna and 
ground terminals of the receiver. Connect the output 
meter across the voice coil leads of the loudspeaker. 


(b) Place the oscillator in operation at 1400 K. C., 
set the dial at 140 and adjust the oscillator output 
and receiver volume control until a deflection is 
obtained in the output indicator. 


(c) Adjust each trimmer on the gang capacitor 
until a maximum deflection is obtained. 


(d) Set the oscillator atc 600 K. C. and tune in 
the signal on the receiver. Then adjust the series 
trimmer, located on the rear of the chassis, until 
maximum output is obtained. While making this 
adjustment, rock the tuning capacitor back and forth 
through the signal. Then again check the adjust- 
ments in (b). 


(3) Voltage Readings 

The following voltages are those at the tube 
sockets while the receiver is in operating condition. 
No allowance has been made for current drawn by 
the meter and if low resistance meters are used, such 
allowances must be made. 


RADIOTRON SOCKET VOLTAGES 


135-Volt ““B” Supply—No Signal—Maximum Volume Control 


Controt Grip To 


Screen Grip to 


PLATE TO 


Rapiotron No. Grounp Vo ts, Grounp Votts, | Grounp Vorts, Hee Se 
pi (e DG DSc. ge aes 
1st Det. =u; 67.5 135 
RCA-1A6 2.0 
Osc. — ase 135 
RCA-34—I. F. SLO) 67.5 1135 3; 2.0 
RCA-32—2nd Det. ADS) 67.5 *95 ; 2.0 
RCA-30—Driver *9.0 — 130 : 2.0 
RCA-30—Outcput 12.0 —— 135 : 2.0 
RCA-30—Output 12.0 —— 135 : 2.0 


*Thece voltages cannot be measured with ordinary voltmeter, as they are obtained by means of high resistance bleeders across a 22 %-volt “C” battery. 


{= IF. TRANSFORMER 


| 
2NP TF 
TRANSFORMER 


Figure 4—Location of Line-up Capacitors 
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Figure 5—Socket Voltage Readings 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers. 


Stock 


6992 
6845} 
6664 
6660 


4356 


4345 


4346 


4344 


6303 


3114 


3118 


3619 


6186 


3033 


6242 


3584 


3682 


4351 
6665 
3056 


3858 
6300 


DescripTION 


RECEIVER ASSEMBLIES 
Cap—Contact cap—Package of 5.......... 


Capacitor—Adjustable trimmer capacitor (C8) 
Capacitor—100 mmfd. (C12)............. 
Capacicor—1500 mmfd. (C3)............-.- 
Capacitor—300 mmfd. (C18, C19)......... 
Gapacitor—0) O05imfdsi(@23) aaa eee ee 
Capacitor—0.05 mfd. (C24).............: 
Capacitor—0.01 mfd. (C1, C20)........... 
Capacitor—0.41 mfd. (C2, C16, C17)....... 


Capacitor pack— Comprising two 
IMEC capacicorsa( G2 tC? 2)) earn eee 


Capacitor and transformer pack—Comprising 
one 8.0 mfd., one 0.5, one 0.25 mfd. 
capacitor and driver transformer (C7, C6, 


ASNT 1) erence eee Aa ee oe 
Gol Ancennayeoily (st ule2 sa @1) eee 
(Gott Choke:coils(29) ene erieaeee eee 
Coil—Oscillacor coil (L3, L4)........:.... 


Condenser—2-gang variable tuning condenser 


(G47 CS 3GlONGI4s) are ter ec ticle ee, 


Resistor—0.7 ohm—Flexible type (R6)— 
Rackage: ofl 0 Simryaretan staan te. fe ee nae 


Resistor — 3200 ohms — Carbon type — 4% 
watt (R12))——Package of 10.02.32... 25. 


Resistor — 3700 ohms — Carbon type — 4% 
watt (R13)—Package of 10 


Resistor — 7500 ohms — Carbon type — 4 
watt (R8)—Package of 10 


Resistor—20,000 ohms—Carbon type—% 
watt. (RS)——Packagelof 5.40. sous eo nek 
Resistor—50,000 ohms—Carbon type—% 


Watt (RW) ——Packacevofio en sees ee sen alae 
Resistor—100,000 ohms—Carbon type— 14 
Wratea(iN)——backageloteo aeiweemie erect: 


Resistor—400,000 ohms—Carbon type— 1% 
watt (R10)—Package of 5.............. 


Resistor—500,000 ohms—Carbon type— 1% 
watt (R41) R3)—Packase of 5......20.-. 


Resistor—1 megohm—Carbon type— 4 watt 


(RA) —Packarcob Suma tuck meena nee > 


Resistor—2 megohm—Carbon type— 4 watt 


(R9)—Package of 5 


aii s) cemiose) ervey Sule! (a 1e%ierim “ottalsouial 167/b\c¥/" &pw\ Bie fietaa, 1s? (4), eis Yet 


Shield—First detector and oscillator—Radio- 
cron shicld Agere scour eee oe ee ne ae 


Shield—I. F. Radiotron socket shield........ 
Shield—Oscillator coil shield. ............. 


Shield—Second detector—Radiotron shield— 
Package. ob 2 pone nares et aia re 


Socket— Dial'lamp!socketyj.06.90.6 900% 6. 


Sockec—4-contact second detector—Radio- 
Cronispckee wate wo Py ees Cy birch ts ces 


+ Full Discount Not Allowed 


List 
Price 


$0.50 


3.95 


Stock 
No. 


6980 


3859 


4232 


6669 
4347 
6993 


6994 


6995 


4350 
9428 
9503 
3949 
9502 
6996 


4289 
4357 
4288 


6516" 


4468 
6176 


4286 


3748 
4290 


3088 
4085 


4132 


4348 
9050 
3886 
3238 


4393 


4160 


4284 


4540 
4285 


DescrieTioN 


. Socket—4-contact output (No. 5) Radiotron 


SOGKEE MP ei ieee me ieee ea INE ie eee 


Socket—4-contact output (No. 6) Radiotron 
SOGK CER Sr alah oenct tre iment tee 


Socket—6-contact—1st detector and oscil- 
lator—Radiotronm socket: .........-+.++:; 


Switch—Tone control switch (S5).......... 
Terminal scrip—Engraved ‘‘ANT-GND’”’. .. 


Transformer—First intermediate frequency 


transformer (5, 6, C14, C15). 22... 


Transformer—Second intermediate frequency 
transformers (12/— 18) eres eeaeese ents ore 


Wislimaae comme! OR\e 5 oco0sbuacbsoccu sae 


REPRODUCER ASSEMBLIES 


Cable—4-conductor—Reproducer cable...... 
Cone—Reproducer cone (L10)—Package of 5. 


Housing—Cone housing and core assembly... 


Reproducer assembly complete............. 


Transformer—Output transformer (T2)..... 


MISCELLANEOUS ASSEMBLIES 


Body—Fuse connector body—Package of 10. 
Cable—Battery cable—6-conductor......... 
Cap—Fuse connector cap—Package of 10.... 
Connector—Fuse connector complete........ 
)ial—Scation selectoridial......22...52204- 


Escutcheon—Operating switch escutcheon— 
PackagesOlyOp agar ial iether 


Ferrule—Fuse connector ferrule and bushing— 


Packers eho bid Otis ace oot eee bas aa ae 
Fuse—0.5 ampere (F1, F2)—Package of 5... 


Insulator—Fuse connector insulator—Package 
EAL O cent Mop tree Sener alee Gea Sted os 
Knob—Operating switch knob—Package of 5. 


Knob—Station selector knob and pointer— 
Package of 5 


Knob—Volume control or tone control 
switch knob—Package of 5...2.:....... 


Mamp——Dialdlamp tine \cmicirssrn tate ee 


Oscillator—Test oscillator—90 to 25,000 K.C. 


Reflector—Dial light reflector.............. 
Screw—Set screw for operating switch knob 


= Rackavevor dO imam cults. see 


Screw—No. 8-32-5¢-inch headless set screw 
for knobs——-backagelo£ tO Wasser ce 


Screw driver—Combination insulated screw 
driver and socket wrench for I. F. and R. F. 
AG JUSELTENIES eons See east ee rete icon arch 

Spring—Fuse connector spring—Package of 10 

Switch—Operating switch (S1, S2, S3, S4)... 


Washer—Fuse connector insulating washer— 
Backavexor LOM tad ron packs Gi eee 
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1.10 


pos 
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RCA Victor 
Direct Current Radio Model 127 


Six-Tube, 220-Volt D. C., Two-Band Receiver 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 


Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicTOR MODEL 127 


Six-Tube, 220 Volt D. C., Two-Band Receiver 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Pe NE ME ets yt ae ie Wi ke a Veh g 200-250 Volts D. C. 
SS Ce TC ee nee RN Sed 145 Watts Maximum 


Number and lypes’of Radiotrons.. ys.14..0 54+ 2 RCA-6D6, 1 RCA-6A7, 1 RCA-75, 2 RCA-41—Toral, 6 


Pea ALC AN PCS saree ere Rute Benne AL had oa eee ee 
Maximum Undistorted Power Output.............. 
Ieimesutp pe requchcics.. nn ea eg Cec Nn Th. hws en Mae 


A011 S00 G3 and 5400 Ko GH15,350- KC. 
Seay ete Beers AOE en a ee See 2.5 Watts 
ee DAOC O00 Ko C1400. KC: 15 000/K: CG 


PHYSICAL SPECIFICATIONS 


This receiver is a six-tube, two-band, 220-volt 
-direct current superheterodyne designed to receive both 
the standard and short-wave broadcasting bands. A 
range switch provides an easy means of changing to 
either band desired. Special features include a double 
reduction vernier drive giving either a 10-1 or 50-1 
ratio of speed reduction, a continuously variable tone 
control, electro-dynamic type loudspeaker, automatic 
volume control and a high gain push-pull power 
amplifier. 


eR ee NA ECU ee co ee Se eds Pun eats 17 147 Inches 
ea ach te De ET ne Re eae as a 13% Inches 
Peg eee ae Ot ee ee 61% Inches 


Excellent sensitivity, selectivity and tone quality 
are characteristic of this instrument. An “airplane” 
type dial, calibrated in frequency and showing the 
location of the short-wave bands, is a special feature 
of this instrument. Small, compact size and unusual 
accessibility of parts are important service features. 
Figure 1 shows the schematic circuit, Figure 
2 the chassis wiring, and Figure 3 the speaker 
wiring. 


ELECTRICAL DESCRIPTION OF CIRCUIT 


The signal enters the receiver through the antenna 
coupling transformer, the secondary of which is 
tuned and is applied to the grid of the RCA-6D6 
R. F. amplifier. The output of this stage is then 
coupled through a tuned stage to the grid of the 
RCA-6A7, which is a combined first detector and 
oscillator. © The oscillator maintains a constant 
frequency difference (370 K. C. higher) from the 
R. F. signal, with which it is combined in the first 
detector grid circuit. The output of the first detector 
is a 370 K. C. signal, which is of course the inter- 
mediate frequency. 


Two sets of coils are provided for the R. F., 
oscillator and first detector coils for the two tuning 
ranges provided. A push-pull switch permits selec- 
tion of the desired band. 


The intermediate frequency amplifier consists of a 
single RCA-6D6 and two transformers, comprising 
four circuits, all of which are tuned. 


The output of the I. F. amplifier is then applied to 
the RCA-75, which is the combined second detector, 
automatic volume control and A. F. amplifier. The 
signal is applied to the diode sections of the tube, 
which act as a two-element rectifier. The direct 
current component of the rectified signal produces a 
voltage drop across resistors R-8 and R-9. This volt- 
age drop constitutes the automatic bias voltage for 
the R. F., first detector and I. F. amplifier, which 
gives the automatic volume control action of the 
receiver. The volume control selects the amount of 
audio voltage that is applied to the RCA-75 and 
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OND INV 


thereby regulates the audio output of the entire 
receiver. 


The output of the RCA-75 is transformer coupled 
to the grid of the RCA-41 tubes, which constitute 
the output amplifier of the receiver. These are 
operated as a push-pull Pentode stage and give the 
receiver a high gain audio amplifier (necessary for 
short-wave reception) and a large undistorted power 
output. The plate circuit of the output stage is 
matched to the cone coil of the reproducer by 
means of a step-down output transformer. 


The tone control consists of a variable resistor and 
capacitor connected in series and placed across the 
plates of the output stage. Reducing the amount of 
resistance attenuates the high frequency response of 
the receiver. 


The power supply is taken direct from the line. 
All cube heaters, the speaker field and the dial lamps 
are connected in series with a resistor and placed across 
the line. Plate and grid voltages use the same source, 
although suitable filters and resistors are used to 
properly filter the line and provide correct voltages. 


SERVICE DATA 


CAUTION—This receiver operates on 220-volt 
direct current without a transformer between the line 
and the various parts of the receiver, such as A. C. 
receivers use. It is therefore extremely important to 
use the utmost caution when operating the receiver 
outside of the cabinet. Also a knob must always be 
placed on the shaft of the main tuning capacitor, as 
under certain conditions the full line voltage is 
obtained between this point and ground. 


(1) Line-up Capacitor Adjustments 


To properly align this receiver, it is essential that a 
modulated R. F. oscillator, such as Stock No. 9050, 
an output indicator and an alignment tool (Stock No. 
4160) be available. Figure 4 shows the location of 
the various line-up capacitors. 


|. F. Tuning Adjustments 


Two transformers comprising four tuned circuits 
are used in the intermediate amplifier. These are 
tuned to 370 K. C. and the adjustment screws are 
accessible as shown in Figure 4. Proceed as follows: 


(a) Short-circuit the antenna and ground leads and 
tune the receiver so that no signal is heard. 
Set the volume control at maximum and 
connect a ground to the ground terminal. 


(b) Connect the test oscillator output between the 
first detector control grid and chassis ground, 
preferably through a series condenser. Con- 
nect the output meter across the voice coil 
of the loudspeaker and adjust the oscillator 
output so that, with the receiver volume con- 
trol at maximum, a slight deflection is 
obtained in the output meter. 

(c) Adjust the secondary and primary of the first 


and then the second I. F. transformers until a 
maximum deflection is obtained. Keep the 


oscillator output at a low value so that only 
a slight deflection is obtained on the output 
meter at all times. Go over these adjustments 
a second time, as there is a slight interlocking 
of adjustments. This completes the I. F, 
adjustments. 


R. F. and Oscillator Adjustments 


The R. F. line-up capacitors are located at the 
bottom of the coil assemblies instead of their usual 
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YELLOW Tig AND RIO 


INTERNAL CONNECTIONS 
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Figure 3—Loudspeaker Wiring 


position on the gang capacitor. They are all accessible 
from the bottom of the chassis except the 600 K. C. 
series capacitor, which is accessible from the rear of 
the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the indicator pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 54. 
Then set the Test Oscillator at 1400 K. C., 
the dial indicator at 140 and the oscillator out- 
put so that a slight deflection will be obtained 
in the output meter when the volume control 
is at its maximum position. 
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Figure 4—Location of Line-Up Capacitors—Viewing bottom of chassis 
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ALL VOLTAGES ARE TO-—B 
Figure 5—Radiotron Socket Voltages 


(b) With the Range Switch at the “‘in’’ position, 


adjust the three trimmers under the three R. F. 
coils, designated as L in Figure 4, until a 
maximum deflection is obtained in the output 
meter. Then shift the Test Oscillator fre- 
quency to 600 K. C. The trimmer capacitor, 
accessible from the rear of the chassis, should 
now be adjusted for maximum output while 


proper adjustment for the oscillator, while the 
position that uses a higher capacitance is cor- 
rect for the detector. Both of these adjustments 
must be mdde as indicated irrespective of 
output. The R. F. is merely peaked. In con- 
junction with the detector adjustment, it is 
necessary to rock the main tuning capacitor 
back and forth while making the adjustment. 


rocking the main tuning capacitor back and 
forth through the signal. Then repeat the 1400 
K. C. adjustment. 


This completes the line-up adjustments. 


The important points to remember are the need for 
using the minimum oscillator output to obtain a 
deflection in the output meter with the volume control 
at its maximum position and the manner of obtaining 
the proper high frequency oscillator and detector 
adjustments. 


oe ” 


(c) Now place the Range Switch at the “out 
position, shift the Test Oscillator to 15,000 
K. C. and set the dial at 150. Adjust the three 
trimmer capacitors designated as S in Figure 
4 for maximum output, beginning with the 
oscillator trimmer. It will be noted that the 
oscillator and first detector trimmers will have 
two positions at which the signal will give 
maximum output. The position which uses 
the lower trimmer capacitance, obtained by 
turning the screw counter-clockwise, is the 


(2) Radiotron Socket Voltages 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if lower resistance meters are used, 
such allowances must be made. 


RADIOTRON SOCKET VOLTAGES 
220-Volt, D. C. Line—No Signal 
Screen Grid 


to B— Volts, 
ID). {e- 


Plate to B— Plate Current, Heater Volts, 


Radiotron No. 


Voles, ©, C. M. A. AC 


RCA-6D6 R. F. 


4st Detector 


RCA-6A7 


Oscillator 


RCA-6D6 I. F. 


RCA-75 2nd Detector 


RCA-41 Power 


RCA-41 Power 


Stock 
No. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


RECEIVER ASSEMBLIES 

Ball—Steel ball for condenser drive assembly 

—=Packdse of. 20 An asia + ec Sepehnaba toed 
Cap—Contact cap—Package of 5.......... 
Gapaciror—9 mmtd® (C10) eee eer 
Capacitor—50 mmfd. (C25).............. 
Capacitor—160 mmfd. (C23)—Package of 5. 
Capacitor—300 mmfd. (C37, C38)......... 
Capacitor—410 mmfd. (C20) ............- 
Capacitor—2700 mmfd. (C15, C23, C36)... 
Capacitor—0.01 mfd. (C9, Ci6)........... 


Capacitor—0.05 mfd. (Ci, C2, C3, C14, 
CBA) Seu Rare Se lee Rates SE eI oie ares 


Capacitor—0.05 mfd. (C4, C13):........... 
Capacitor—0.05 mfd. (C29) .............. 
Capacitor—0.1 mfd. (C8, C19, C30)....... 
Capacitor—4.0 mmfd. (C35). . 
Capacitor—8.0 mmfd. (C39). . 


Capacitor — Adjustable trimmer capacitor 
(C24) 


Capen ae two 4.0 mmfd. capac- 
icors: (CL C3 iat Ae tens cee reaerete te eset 


Capacitor pack—Comprising one 0.002 mfd. 
and one 0.02 mfd. capacitors (C40, C41). . 


Coil—Antenna coil (Li, L2, L3, L4, C5, C6). 


Coil—Oscillator coil (L9, L10, L141, L12, 
C18, C22) 


Coil =R > Fidoil. (516, LZ) L8y Cli, C125 


Condenser—3-gang variable tuning condenser 


(C72C2&. CU6 ieee Man ete es 


Dial—Station selector dial scale—Package 
OF Sst SAP ea Ae lee ahate ie ee tren eee hake 


eth ea cece nes 


Drive—Variable tuning condenser drive as- 
sembly/completemenaeieiast ioe eae 
Lamp—Dial lamp—Package of 5.......... 
Mounting assembl y—Variable condenser 
mounting assembly—Comprising 3 bush- 
ings, 3 lock-washers, 3 nuts and 3 washers— 
Package of A‘seceee Naot so ctw sates 
Pointer—Station selector indicator—Package 
OL Dake: Part Mae Phe One elemenetes trex: 
Resistor—600 ohms—Carbon type— 4 watt 
(R2, R45 RY) —Packagevof Same ste ar 
Resistor — 2500 ohms — Carbon type — %4 
watt (R135)—Packageofel Om onatee meee 
Resistor—60,000 ohms—Carbon type—% 
watt (R'5, R8, R16)—Package of 5.7... =. 
Resistor—100,000 ohms—Carbon type—% 
watt (Ri, R3)—Package of 5........... 
Resistor—600,000 ohms—Carbon type—4 
watt (N23) ——Package Of: sym emastp neta ee 


Resistor—1 megohm—Carbon type— 4 watt 
(RAO RW) —Packa geval Sree iene rene oie 


Resistor — 2 megohms — Carbon type — 4 
watt (Rid) ——Package/otso eae inertia 


Resistor—270 ohms—Carbon type—1 watt 
(R17)=—Package of 10% ese eee see: 


Resistor—20,000 ohms—Carbon type—4 
watt (R6, R22)—Package of 5.......... 
Resistor — 260 ohms — Porcelain type — 


Tapped-at 220 ohms (R14; R15)... 2..7.- 


+ Full discount not allowed. 


List 


Price 


Stock 


No. 


39914 
3943 


3878 


3768 


6704 
4145 


4103 
3950 
4216 
4215 
3529 
6676 
7485 


3572 
6696 


6697 


6698 


6987 


6705 
6695 


78411 
9498 


9499 
9497 
6988 


6706 
6707 
6989 


6991 
6990 
9050 
4341 
6708 


4342 


4160 


* Oscillator — Test 


DescriPTION 


Resistor — 10,000 ohms — Porcelain type 
(RZD) Gees ale eerste ne 


Screen—Translucent celluloid screen—For 
dial-lamps—Package of 2mee s.ce.o- eck: 


Screw—No. 8-32-35; headless cup point set 
screw for fastening station selector pointer 
=—-Package of ZO Ak tare tin acne eRe 


Screw—Square head No. 6-32-14 set screw 
for condenser drive—Package of 10....... 


Shaft—Tuning condenser drive shaft assembly . 


Shield—First detector and oscillator Radio- 
tron Shield hcieks wae eee OR eee 


Shield—I. F. amplifier Radiotron shield... .. 
Shield—R. F. amplifier Radiotron shield... .. 
Shield—Radiotron shield top..... CRO price as: 
Shield—Second detector Radiotron shield... . 
Socker——Dial lamp socket satel recta ae 
Socket—6-contact Radiotron socket......... 


Socket—6-contact second detector and AVC 
Radiotron}sSOcketst notice ace iere 


Socket—7-contact Radiotron socket. . 


Gf Leela at switch (Si, S2, S3, S4, SS, 


Transformer—First intermediate frequency 


transformer (e314) @27e C28) eee ae 


Transformer—Second ‘intermediate frequency 
transformer (et Swle16n Gol 5 C33) eae nae 


Transformer pack—Audio transformer pack 
—Comprising one reactor and one inter- 
Stage transtormen, (ids) 1oAi/)iore aera ree 


sionercontrols (RAS. S7) ieee eee eee 
Volume control(R9): Siete coe este cients 


REPRODUCER ASSEMBLIES 


Cable—Reproducencableee ss. 1-0 a-eeeee 
Coil—Field coil, BENS. and cone support 


(TENS) RE reeelort paces tn cea tees 
Cone—Reproducer cone (L19) —Package of 5. 
Reproducercomapletess a qari iat rete 
Transformer—Outcput transformer (T2)..... 


MISCELLANEOUS ASSEMBLIES 


Bezel—Metal bezel for station selector dial. . 
Glass—Station selector dial glass........... 
Knob—Range switch or tone control knob— 

Package of 5 
Knob—Station selector knob—Package of 5.. 
Knob—Volume control knob—Package of 5. 
oscillacor — 90—25,000 


R20) Sh en ie ee ee a “ 
Ring—Retaining ring for dial glass—Package 
OLS Bm eels nies iene we cia rhsnay aerate mieions eet apes 
Screw—Receiver mounting screw assembly— 
Comprising four bushings, four screws and 
fourwashers Silas oes Se late ieee 
Screwdriver—Combination insulated screw- 
driver and socket wrench for I. F. and R. 
Fadjustments sean nse cetera 


List 


Price 


$0.60 


Printed in U.S. A. 


RCA Victor 
Models 128 and 224 


Six-Tube, Three-Band A. C. Receivers 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 


Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicTOR MODELS 128 AND 224 
~Six-Tube, Three-Band A. C. Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


WOIEA Ce MIC ALING <b loner eitetic os He 105-125 Volts and 100-130/195-250 Volts (Double Range Transformer) 


rccpeineyalcatits Siaaee cl sda Om. fe roel ethics a ser Prep oon ae 
owen GonsunipuiOnes. tiene cis eee = eo ee ee 


Re Re ee es 25-60 Cycles and 50-60 Cycles 
Pree Girne terrae the 85 Watts (All Frequencies) 


Type and Number of Radiotrons..... 2 RCA-6D6, 1 RCA-6A7, 1 RCA-6B7, 1 RCA-41, 1 RCA-80, Toral 6 


Seceingar fequecncys ange myers. seat ct. agree ce 


(Band@ A. -540) KK G_1720-k..G 


Feasts Sires Ree PEE Band B—1720 K. C.-5400 K. C. 


Band C—5400 K. C.-18,000 K. C. 


Wenn), PrectiencieS naw eee wicca otras ah ae ae ABO IEG S 600K G. 4:720- KG 5160°K.-G.,. 18,000 K. C 


Wiesimuima Wndiscorced: Outputs tere ce Sit oe decane 
INEPT ITI COULD CAIN ee nia Ron ee ade Piece kee at 


PHYSICAL SPECIFICATIONS 


This six-tube, three-band A. C. super-heterodyne 
receiver is of the ‘‘all wave’’ type and has a continuous 
tuning range of from 540 K. C. to 18,000 K. C. This 
tuning range includes all of the important short wave 
broadcasting, police and aircraft call bands, together 
with the standard broadcast band. Excellent sensi- 
tivity, selectivity and tone quality, together with a 
number of important operating features, make this an 


oy Meanie tient 1634 Inches 
ry ere coe RTE aN, 1115% Inches 


5 bp: Seas Kat eee oO ea TOR Nie a5 0 ea ny A eta 1.9 Watts 

RO eT RE Nr SORE ae Cate p 5 ee oat Cinco Athy Seg: 3.5 Watts 
Mopbet -128 Mobet 224 

eg FOR eee eee 2034 Inches 41. Inches 


24% Inches 
1224 Inches 


outstanding receiver of its type. 


Operating features include a full vision “‘airplane’’ 
type dial, double-ratio vernier drive, high frequency 
tone control, three position band switch with visual 
band indicator on dial and an automatic volume con- 
trol. High tonal fidelity is realized by adequate power 
output, 1.9 watts undistorted, and a well designed 
reproducer unit. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector, an I. F. 
stage, a combined second detector and automatic 
volume control and a single Pentode output stage. 
An RCA-80 rectifier, together with a suitable filtering 
system, provides plate and grid voltages for all tubes 
and field excitation for the loudspeaker. Figures 1 
and 2 show the schematic circuit diagrams, Figures 3 
and 4, the loudspeaker wiring and Figures 9 and 10, 
the chassis wiring. 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is the 
local oscillator, which is always at a 460 K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang- 
capacitor are used in this circuit. 


In conjunction with these three tuned circuits, it is 
well to point out that three different groups of tuned 
circuits are used, one for each tuning band. A three- 
position selector switch is provided for selecting the 
band in which the desired signal is located. In 
addition to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to pre- 
vent ‘‘dead”’ spots due to the absorption effects caused 
by the coils, the natural period of which, with tuning ca- 
ae disconnected, fall in the next higher frequency 
band. 

The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA-6D6, uses 
two transformers, which consist of four tuned circuits, 
all of which are tuned to 460 K. C. 

The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA-6B7, which is a com- 
bined second detector, automatic volume control and 
A. F. amplifier. The direct current component of the 
rectified signal produces a voltage drop across resistor 
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R-12. The full voltage drop constitutes the automatic 
bias voltage for the R. F. while a tap is provided for 
the first detector and |. F. voltage. These automatic 
bias voltages for the R. F. first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio 
voltage that is applied to the grid of the RCA-6B7 
and thereby regulates the audio output of the entire 
receiver. 


The output of the RCA-6B7 is resistance coupled to 
the grid of the RCA-41 tube, which is the power out- 
put amplifier. This tube is operated as a Pentode and 
provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a step- 
down transformer. 


UM NEUTRALIZING 
Colt 


INTERNAL CONNECTIONS 
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Figure 3—Table Loudspeaker Wiring 


The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-80 is used as a rectifier and a suitable network of 
capacitors and resistors gives the necessary filtering and 
voltages. The loudspeaker field is used as a filter reactor. 


CHASSIS 


BLACK, 


BLACK: 


> INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 4—Console Loudspeaker Wiring 


Figures 14 and 9 show the schematic diagrams of 
the early production models while Figures 2 and 10 
show the later production. The later production 
instruments have an additional section on the band 
selector switch to change the receiver fidelity in 


Bands B and C. 
(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, it may be impossible 
to receive signals on all bands. 


Equipment 
To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated R. 
F. oscillator having proper frequency range, an out- 
put indicator, an alignment tool and a tuning wand. 
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Figure 5—Universal Transformer Connections 
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Figure 6—Location of Line-up Capacitors 
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Figure 7—Tube Socket Voltages 
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Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the 
trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location ae the various coils inside of the shield is 
shown in Figure 8. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


Although this receiver has one I. F. stage, two ttans- 
formers having four adjustable capacitors may require 
adjustment. The transformers are all peaked, being 
tuned to 460 K. C. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (Band A) where no 
signals are heard and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until a maximum output is obtained. 
Go over the adjustments a second time. 


This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 


(3) R.F., OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in band “A.” Three are required in 


bands “Rp and Cx 


To properly align the various bands, each band must 
be aligned individually. The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 
high frequency bands, it may be necessary to disconnect 
the oscillator from the receiver and place it at a dis- 
tance in order to get a sufficiently low input to the 
receiver. 


— 


pers | po at 


poe 


Figure 8—Location of Coils in Shields 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
band “‘A,”’ while the other end should point to within 
\%,-inch of the horizontal line at the highest frequency 


end of band “‘A.”’ 


Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers in the band under test. 


Band “A” 


(a) Set the Band Switch at “A.” 


(b) Tune the external oscillator to 1,720 K. C., 
set the pointer at 1,720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


109 “39S0 


W023 3a 
wih——— 
. Veg 
ma 
N3389 
09 44 


one— 


ane@— 


109 LNV 
ye 
val 
ad 
N3389 
7109 LNV 
- ong —— 
S| see be 
ame 
IW OZ-E ovz 4 
i Ms Sp Vv 
MOTIZA— 


aquvod yorsissy 


YINYOASNVAL YSMOd 
43O SNOILI3SNNOD IVNYSLNI 


me Eas ts 

—_——— 3198 

ie ae poet 
moTNS,, a3 


M3IA dOL 


Sapo uolpnpor1g Yspy—uwpsspiq Burs sisspyy—6 24317 


‘= 
SSNVUL IT IST 
- 4402 
a Ne Baad 
$ °. 
2 (2) Se 
oO ‘OSMOPE-SO “OjMW ObI-SE 
0 N3339 
anv an) 
a 5 
ores, 
ay) - 
\l hae) a 
ame ee i GIO x 
a 06201 | iE B 
“asWH 09) 1 = 
129) MOTTA), { m2 at aw woilovd¥) 
.. HH VE MOTTA. > Sake, 214410419373 
| 
| 


NI389 | 


sng 


TIELSE 
Ue ay 


{ 
_— — “amo 
~ 


! 

1 TS yp 50) 2S0 

1 { l®) catos Yooo'os| hs, as} 

1 axmose-n \ LE 
sno —1 

i ; ye 

{_ 9} 
[ei 


GsKW OOFZ 


Fs apr yy 
atk 7 [ wa OSBZ 
= 


SNS 


sne 


| 
id 
q 
1 ou 
I 
| 
NaaBo 
SSS ET a EE 
034 
o o— sn 
co cp 
Mo73A ue), 
YTE-NMOSE 
a 
S = 
his 
= 
sna 


SAL ve | wy 000'00! 


SS 
Noe ast OSF- Il f\ 
[pital 


NY ame NIKM OT-038 
. 1 | =} 
. Y \ 
SS=7 { 
x il 
1] 


YLOIS- WWE 


0350 51 4SNYaL 
yp Oada¥h AOVE NIKM 


asnwosy - 


N33¥2_ VTS 


710¥4NOD A RyLNO) 
sumo, he fb ame x a NOL 
sooges2 1 _ #2 ¥ 000%, 


“05WSO" 


(c) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective of 
scale calibration, and adjust the series trimmers, located 
on rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 
readjust at 1,720 K. C. as described in (b). 


Band “’B”’ 


(a) Set the Band Switch at ‘‘B.” 


(b) Tune the external oscillator to 5,160 K. C., 
and set the pointer at 5,160 K. C. Adjust the oscillator 
trimmer for maximum output. The trimmer should 
be set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 


(c) Check for the image signal which should be 
received at approximately 4,240 K. C. on the dial. It 
will be necessary to increase the external oscillator 
output for this check. 


(d) The antenna and detector trimmer should now 
be peaked for maximum output. It is not necessary to 
rock the main tuning capacitor while making this 
adjustment. 


Band “C 


(a) Set the Band Switch at ‘'C.”’ 


(b) Tune the external oscillator to 18,000 K. C., 
set the pointer at 18 M.C. Adjust the oscillator trimmer 
for maximum output. The trimmer should be set at 
the first peak obtained when increasing the trimmer 
capacitor from minimum to maximum. 


(c) Check for the image signal, which should be re- 
ceived at approximately 17,080 on the dial. It may be 
necessary to increase the external oscillator output for 


this check. 


(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA-6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 


(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with some 
instruments includes taps for operating on 110-volt 
lines. Figure 5 shows the schematic circuit of the 
transformer and the proper voltage to be applied to 
the various taps. The taps are located on the power 
transformer assembly and are accessible without re- 
moving the chassis from the cabinet. 


(5) VOLTAGE READINGS 


The following voltages are those at the various tube 
sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low-resistance meters are used, such 
allowances must be made: 


RADIOTRON SOCKET VOLTAGES 


115-Volt A. C. Line—No Signal—Volume Control Maximum 


CATHODE TO ScrEeEN Grip TO PLATE TO PLATE HEATER 
RapioTrRon Numser Grounb, Grounb, GrounD, CurrENT, Vo_ts, 
Vorrss OGG: Vouts, Dre Vorrs, D>) G@ M.A A. 
RCA-6D6—R. F. 6.0 105 265 9.0 6.3 
Det. 6.0 105 265 35 
RCA-6A7 6.3 
Osc. == —— 220 4.5 
RCA-6D6L1 Fo Pie 6.0 105 265 9.0 > 63 
RCA-6B7—2nd Detector 3.0 50 90* Ong 6.3 
RCA-41—Pwr 16.5 265 245 30.0 6.3 
RCA-80—Rectifier — —— 690 70.0 5.0 
(RMS) 


*Voltage calculated from 265 V. + B. 
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Stock 


No. 


4427 


4729 


2747 
3861 


4442 
4662 
BEALS) 
BES 
4634 
4515 
4670 
4520) 
4524 
4435 
4518 
4417 
3877 
4415 
4645 
3597 
4525 
4428 
7790 
4692 


7589 


4358 
4516 
7803 


4514 
7805 


7807 


4514 
7804 


4340 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrireTION 


RECEIVER ASSEMBLIES 


Bracket—Volume control or tone control 
ENOUNEIM AD LAcket a Menieee ate iain etre ee 


Cable—2-conductor shielded 


range switch co resistor board........... 


cable—From 


Cap—Contact cap—Package of 5.......... 


Capacitor — Adjustable trimmer capacitor 


Capacitor—1120 mmfd. 
Capacitor—1120 mmfd. 
Capacitor—1160 mmfd. 
Gapacitor=—-22 507 (CUA eee teint oven 
Capacitor—2400 mmfd. 
Capacitor—2850 mmfd. 


Capacitor—.05 mfd. (C4, C12, C29)...... 
Gapacitor——-1imid. (C40), aa ate ele 
Gapacicon— sembda G65 E15, C30) sens 
Gapacicor——leimitdss (Cr @26)\nan ener 
Capacitor—.25 mfd. (C38, C45).......... 
Gapacitor—4#:0 mfd. (G36)./. 2... ).0 2 oe. 
Capacitor—-Si mtd (G44)ee eee one 
Gapacitor—10imfdii(C43) seek ae eee eon 


Capacitor pack—Comprising one 0.035 mfd. 
and one 0.005 mfd. capacitors (C41, C42) 


Capacitor Pack—Comprising two 4. mfd. 
Capacitorsi (C165 C46) Serr ieee panera 


Clamp—Electrolytic capacitor mounting clam] 
Coil—Antenna coil ‘“‘PB’’ (L3, L4, C2).... 
Coil—Antenna coil ““‘B & SW” (L1, L2, L5, 


Coil—Detector Coil ‘‘PB’’ (L9, L10, C410).. 


Coil—Detector coil “B & SW” (L7, L8, 
1A ete 8 COSC ear aec wel: rohan 


Coil—Oscillacor coil ““B & SW” (L13, L14, 
PA PAGh C10 "G24 eae Aas eek 


Coil—Oscillator coil ‘‘PB’’ (L15, L16, C22). 


Condenser—3-gang variable tuning condenser 


(GSS GISMCLS er uwin nokia: anal fie tee 


Lamp—Dial lamp—Package of 5.......... 


List 
Price 


$0.18 


Stock 
No. 


3632 
3218 
4370 
3997 


6318 
Se 


3602 
3118 
3116 
6186 
3033 
6242 
3413 
4513 


45214 
3942 


7487 
4705 
3782 
3529 
3859 
6676 
7485 
3572 
4379 


4684 
4728 


AY 
4431 


aSo 


Description 


Resistor—500 ohms—Carbon type—1 watt 


(R24) —Packase of Dinatece anata ait 


Resistor—600 ohms—Carbon type—1l4 watt 
(R2, R6, R8)—Package of 5............ 


Resistor—1000 ohms—Carbon type—]4 watt 
(RS She) backaoesot se One oa aeeeiicin 


Resiscor—4000 ohms—Carbon type— 4 watt 
(Rif) Backa ge Ob Sean meie cease eae oe 


Resistor=—1. 0, 000yohmse(R24))ive ees aes +e 


Resistor—50,000 ohms—Carbon 
watt (R16, R18)—Package of 5......... 


Resistor—60,000 ohms—Carbon 
watts (Re)}-—backagse.Of-o. etiecscsnine oe 


Resistor—100,000 ohms—Carbon 
Wwatte (Ril oR 4) Package ol Saisie s ae ok 


Resistcor—200,000 ohms—Carbon 
uvels: (UWS) Rs Sheva entero Ge SIG a pale Gee 2 


Resistcor—500,000 ohms—Carbon 
watts (Rali/s)-— backage, Of Seiden wee feet. 


Resistor—1 megohm—Carbon type—14 watt 
CRaLO} = Packasevoie Sima eteiea estes eras: 


Resistor — 2 megohms — Carbon type — 4 


Watts (Ro deuhl3))=— Package Of. a. 2 sae 


Resistor—5000 ohms—Carbon type— % watt 
(R22 R23 )=—Racka ge Of -Dirteselsie seals, seins 


Resistor — 30,000 ohms—Carbon type—3 
Ace AURA ON te tires Peremsira cons laren ora, susie ay a ayo 


Shield—Antenna R. F. or oscillator coil shield. 


Shield—First detector or output Radiotron 


shiicldstaevmensr ete enthonkae trees Sirecn Bis coe 
Shield—I. F. amplifier Radiotron shield. ..... 
Shield—R. F. amplifier Radiotron shield... .. 
Shield—Second detector Radiotron shield... .. 
Sockee——Dial lamiprsockemsa.. anise a rere 
Socket—4-contact Radiotron socket......... 
Socket—6-contact output Radiotron socket... 


Socker—6-contact Radiotron socket......... 


Switch—Operating switch (S11)........... 
Switch—R ange switch (S1, S2, S3, S4, S5, S6, 

S7, S8, S9, S10) 
ore, controle (RAO) = setae iets eiaeny sateen 


Transformer — First intermediate frequency 


transformer (L419, L20, C27, C28, C48).... 


Transformer—Second intermediate frequency 
transformer (L21, L22, C34, C32, C33, 
IBNON ire Sead ity CicaeabCetoneec CAPRGIA eat col cee ene RC Pe 


List 


Price 


$1.10 


1.00 


4.32 


REPLACEMENT PARTS (Continued) 


DescriPTI0ON 


Transformer—Power transformer 105-125 
volts, 50-60 cycles (T1) 


Transformer—Power transformer 105-125 
volts, 25—40 cycles 


Transformer—Power ctransformer—105—250 
volts—40-—60 cycles 


Volume control (R412) 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm 


Ball—Steel ball for condenser drive assembly— 
Package of 20 


Clutch—Clutch drive assembly for variable 
condenser drive 


Drive—Tuning condenser drive assembly... . 


Indicator—Band indicator (celluloid) 


Screen—Dial light screen (celluloid )—Pack- 


Screw—Number 6—32-5/32 square head set 
screws for band indicator operating arm— 
Package of 10 


Screw—Number 8-32-5/32 set screw for 
variable condenser drive assembly—Pack- 


Spring—Band indicator and arm_ tension 
spring—Package of 5 


Stud—Band indicator operating arm stud— 
Package of 5 


Stock 


No. 


4526 
7818 


BES, 
9460 


8935 
9527 
aaa 


4677 
4661 
6614 
4520 
4449 


4678 
4527 


4685 


4613 


DescriPTION 


REPRODUCER ASSEMBLY 
TABLE MODEL 


Cable—3-conductor—Reproducer cable...... 


Reproducerycompletesesa ee ancien tera 


REPRODUCER ASSEMBLY 
CONSOLE MODEL 


Board—Terminal board assembly........... 


Coil—Field coil, magnet and cone support 
(224) Re See eis eyez 


Cone—Reproducer cone (L23)—Package of 5. 


Reproducer—Complete.. 7. si ...4-5.0+5+-05 


Transformer—Output transformer (T2)..... 


MISCELLANEOUS ASSEMBLY 
Bezel—Station selector dial (escutcheon) bezel. 
Dial—Scation}selectordial\ jas. nene ee ee 
Glass—Station selector dial glass........... 
Indicator—Stration selector indicator pointer. . 


Knob—Station selector, volume control, tone 
control, range switch or operating switch 


kitob——Packas cote eae ent eet eee 
Ring—Dial glass retaining ring—Package of 5. 


Screw—Chassis mounting screw assembly 
comprising 4 spacers, 4 screws, 4 lockwash- 
ers, 4 washers, 8 cushions—For table model. 


Screw—Chassis mounting screw assembly— 
Comprising 4 spacers, 4 screws, 4 lock- 
washers, 4 washers and 8 cushions—For 
consolesmodel Tae ep erere oneaate Saye 


Screw—Number 8-32-7/16 headless set screw 
for knobs—Package of 10............... 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 
Price 


$0.32 
6.58 


26 


6.00 
SS 
8.00 
1.40 


56 
162: 
30 
18 


.60 
ss! 


.40 


40 
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Printed in U. S.A 


RCA Victor 
Battery Radios 135-B and 235-B 


Seven-Tube, Two Band Super-Heterodyne Receivers 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U. S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicToR MODELS 135-B AND 235-B 
Seven-lube, Two-Band Battery Receivers 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Type and Number of Radiotrons....... 1 RCA-1C6, 2 RCA-34, 2 RCA-30, 1 RCA-32, 1 RCA-19—Toral, 7 


Sloealgeey mubattery~ Currents cpirs actrees Scllee ache oe oe 
MMaxinnin abo pascery Current.) 1s). tte sere Peas 
MSIE SINANIOCS el ao eRe Ries egal cas Sve eet ie ab ae 
Maxi nium. Wincdistorted Qutputhom am a temic fate ats as 
PVA ARLUTNLUENAN Ce UTC ee eictey we aks oauctcaae see har ee. 5 Ge crcaduis 
Resin ety TCCUCHICIES tq ts eutets s thcta? nares set's ayohehes sce a 4 ates 


5. FY toss CaO a ein 7 Se ee eh oar ae 0.68 Ampere 
Toes tc teRat igs s 6 Seta eg PE Gas 25 MOA: 


FRU TB a Ge | 4 0 og ie Oa 7 2 ae ne ee, ee 1.2 Watts 
oh daca ues os ate tn Citas Geko. G O Sane 2.2 Watts 


460/K, C., 600:K3. Cy 4720 K. Co and 18,000 K..C. 


PHYSICAL SPECIFICATIONS 


These seven-tube, two-band battery operated Super- 
heterodyne receivers provide excellent reception of 
both standard-wave and short-wave broadcasting 
stations. High sensitivity, excellent selectivity and 
good fidelity characterize this receiver. Outstanding 
features include a permanent magnet dynamic type 
loudspeaker, continuously variable tone control, 


Model 135-B Model 235-B 
I Fras Ae i re Se gree 17% Inches 41 Inches 
Speen Nt es ee oct. ae 14% Inches 24% Inches 
RPO Be ae Neg: teers 140 Inches 1414 Inches 


Class ‘‘B’’ output stage, two-speed vernier drive and 
excellent mechanical construction. The chassis is 
unusually accessible for repair or replacement of parts. 
A fuse in each “‘B”’ battery lead provides protection 
for the Radiotrons in event of short circuits or wrong 
battery connections. Figure 1 shows the schematic 
diagram, while Figure 2 shows the chassis wiring. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


The circuit is of the superheterodyne type and con- 
sists of a combined oscillator-detector stage, two I. F. 
amplifying stages, a combined second detector and 
automatic volume control, a two-stage audio amplifier 
and a Class ‘‘B’’ output stage. Separate coil systems 
are used for each band, in conjunction with a push- 
pull type Range Switch. Av three-pole operating 
switch opens one ‘‘A” and two “‘B”’ battery leads 
when the switch is at the “off” position. 


The signal enters the receiver through a shielded 
antenna lead and trap circuit and is applied through 
the antenna transformer to the tuned grid circuit 
of the first detector. The trap circuit is tuned to 
460 K. C. and reduces the effect of signals at 
or near the I. F. frequency. The grid circuit of 
the first detector is tuned to the desired signal. 
The RCA-1C6, which functions as the first de- 
tector, also functions as the local oscillator for pro- 
ducing a signal, 460 K. C. higher in frequency than 
the incoming signal. The combined signals after 


passing through the first detector produce the I. F. 
signal. 


The I. F. amplifier uses two RCA-34 Radiotrons 
in conjunction with three transformers. Two of the 
transformers are tuned very accurately to the I. F. 
frequency (460 K. C.) by means of suitable trimmer 
capacitors. The third transformer is untuned and 
couples the output of the second stage to the input of 


the second detector. 


The output of the I. F. amplifier is applied to the 
grid circuit of the RCA-30, which functions as a com- 
bined diode second detector and automatic volume 
control. The plate of this tube is grounded. The 
automatic volume control action is due to the voltage 
drop of a portion of the rectified signal across resistor 
R-9. The voltage drop constitutes the automatic bias 
voltage for the first detector and I. F. stages and 
thereby gives the automatic volume control action 
of the receiver. 
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The volume control selects the desired amount of 
audio signal from the drop across R-9 and applies 
it to the grid circuit of the first audio stage, 


RCA-32. 


The output of the first audio stage is resistance 
coupled to the grid circuit of the RCA-30 driver stage, 
which is transformer coupled to the Class “‘B’’ out- 
put stage. The output stage utilizes the twin amplifier 
Radiotron RCA-19, which has two separate sets of 
elements and eliminates the necessity of having two 


separate tubes for a Class ‘‘B’’ output stage. The 
plate circuit of this cube is transformer coupled to the 
cone coil of the permanent magnet dynamic loud- 
speaker. 


Plate, grid and filament voltages are supplied 
by individual batteries. The ++A lead provided 
includes a resistor for use in conjunction with 
a 2.5 vole ‘“‘aircell.’”’ The resistor is easily re- 


moved when operation from a_ storage cell is 
desired. 


SERVICE DATA 


(1) Line-Up Capacitor Adjustments 


To properly align this receiver, it is essential that 
a modulated R. F. oscillator of suitable frequency 
range such as Stock No. 9050, an output indicator, 
Stock No. 4317, and an alignment tool, Stock No. 
4160, be available. Figure 4 shows the location of 
the various line-up capacitors. 


|. F. Tuning Adjustments 


The I. F. amplifier comprises two stages which 
have three transformers. The third transformer is 
untuned so that only a total of four cuned circuits is 
used. Refer to Figure 4 and proceed as follows: 


(a) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is 
heard. Set the volume control at maximum 
and connect a ground to the ground terminal. 


(b) Connect the test oscillator output between 
the first detector control grid and chassis 
ground. Connect the output indicator across 
the voice coil of the loudspeaker and adjust 
the oscillator output so that, with the receiver 
volume control at maximum, a. slight 
deflection is obtained in the output meter. 


(c) Adjust the secondary and primary of the first 
and then the second I. F. transformers until 
a maximum deflection is obtained. The 
third transformer is untuned and does not 
require adjusting. Keep the oscillator output 
at a low value so that only a slight indication 
is obtained on the output meter ar all times. 
Go over these adjustments a second time, as 
there is a slight interlocking of adjustments. 
This completes the I. F. adjustments. 


R. F. and Oscillator Adjustments 


The R. F. line-up capacitors are located at the 
bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all accessible 
from the bottom of the chassis except the 600 K. C. 
series capacitor, which is accessible from the top of 
the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the indicator pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 540. 


Figure 3—Loudspeaker Wiring 


(b) Then set the Test Oscillator at 1720 K. C., 
the dial indicator at 1720, the Range 
Switch at the “‘in’”’ position, and adjust the 
oscillator output so that a slight deflection 
will be obtained in the output meter when 
the volume control is at its maximum 
position. 


Adjust the two trimmers under the two R. F. 
coils, designated as BC in Figure 4, until a 
maximum deflection is obtained in the out- 
put meter. Then shift the Test Oscillator 
frequency to 600 K. C. The trimmer capac- 
itor, accessible from the top of the chassis, 
should now be adjusted for maximum out- 
put while rocking the main tuning capacitor 
back and forth through the signal. Then 
repeat the 1720 K. C. adjustment. 


(c) Now place the Range Switch at the ‘‘out” 
position, shift the Test Oscillator to 18,000 
K. C. and set the dial ac 18M. Adjust the 


two trimmer capacitors designated as SW in 
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Figure 4—Location of Line-Up Capacitors 
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% THESE VOLTAGES CANNOT BE 
MEASURED WITH ORDINARY 
VOLTMETER. 
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Figure 5—Radiotron Socket Voltages 


Figure 4 for maximum output, beginning 
with the oscillator trimmer. It will be noted 
that the oscillator and first detector trimmers 
will have two positions at which the signal 
will give maximum output. The position 
which uses the lower trimmer capacitance, 
obtained by turning the screw counter- 
clockwise, is the proper adjustment for the 
oscillator, while the position that uses a 
higher capacitance is correct for the detector. 
The detector trimmer must be adjusted for 
maximum output while rocking the main 
tuning capacitor back and forth through the 
signal. Both of these adjustments must be 
made as indicated. 


The important points to remember are the need for 
using the minimum oscillator output to obtain a 
deflection in the output meter with the volume con- 
trol at ics maximum position and the manner of 
obtaining the proper high-frequency oscillator and 
detector adjustments. Also the proper peak on the 
high-frequency adjustments must be used and the tun- 
ing capacitor rocked back and forth as indicated. 


Trap Circuit Adjustment 


A trap circuit, tuned to the I. F. frequency (460 
K. C.) is used in the antenna circuit to reduce inter- 
ference from signals approximately the same frequency 


as that of the I. F. amplifier. Two parallel trimmers 
are used and adjustment may be made by means of 
either or both. Proceed as follows: 


(a) Place the receiver in operation and connect 
the test oscillator output from the antenna 
to ground terminals of the receiver. Adjust 
the test oscillator frequency to 460 K. C. and 
connect the output indicator across the cone 
coil of the reproducer. 


(b) Adjust either or both of the trap circuit 
trimmers, accessible from the top of the 
chassis, Figure 4, until a minimum output 
from the receiver is obtained. The point of 
minimum output is the proper adjustment. 


It should be remembered that the trimmers pro- 
vide an adjustment over a small range. However, in 
event constant interference is experienced at a slightly 
different frequency from 460 K. C., adjusting the trap 
to the frequency of the interference will materially 
reduce its effect. 


(2) Radiotron Socket Voltages 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents 
drawn by che meter, and if lower resistance meters 
are used, such allowances must be made: 


RADIOTRON SOCKET VOLTAGES 


Volume Control at Maximum—No Signal—135 Volt ’’B’’ Battery—4.5 and 7.5-Volt Bias Batteries 


Control Grid 


to Ground 


Radiotron No. 


1st Detector SH 67.5 
RCA-1A6 


Screen Grid 


to Ground 


Filament 


Volts 


Plate to 
Ground 


Plate, M. A. 


135 


Oscillator 


130 


RCA-34—I. F. 


135 


RCA-34—I. F. 


RCA-30—Detector AVC 


RCA-32—Audio 


RCA-30—Driver 


RCA-19—Power 


*These voltages cannot be measured with ordinary volemeter. 


Stock 
No. 


A4Zi, 


21a 
4498 
4442 
39814 
4413 
2749 
4440 
4529 
4439 
4212 
4518 
Ae aly 
4643 
3877 
4537 
3861 


4430 
4432 
4539 
4504 
4687 
3602 
3118 
SAS 
6186 
6242 
4521 


4103 
4145 


3056 


4530 
4532 


4732 
4551: 
41S 


4536 
See! 


7840 
4538 
4533 


A532 


4541 
9432 
7820 
7819 
4234 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION 


RECEIVER ASSEMBLIES 


Bracket—Volume or tone control mounting 

brackert trans een ae eters ee 
Cap—Contract cap—Package ofr5..3 ened. 
Gapacicor—— Sumida (G18) ee ea eee 
Capacitor —50 mmfd. (C10). 2. 55.225... 
Capacitor—300 mmfd. (C25)............. 
Gapacitor—360 mmifd., (C16) ime re 
Capacitor—2400 mmfd. (C26)............ 
Capacitor—2400 mmfd. (C12, C31, C32)... 
Gapacitor—2 650 tmnt da (E33) seers 
Capacitor—3400 mmfd. (C11). ..2....5... 
Gapacitor—0)01mftd e(G29))ee ae eet 
Gapacitor-0!05 mfda(G2 ieee oe eee 
Gapacitor-—0,05 mfds (@5),C19) @23G24)-. 
Capacitor—0.035 mfd. (C30)... .2....5....% 
Gapacitor—0M mids (C8C@8) eee 
@apacitor— 02 Santda (C7) a aes 
Capacitor — Adjustable trimmer capacitor 

(C17 irae Sete oe ee 
Coil—Antenna coil (L2, L3, L4, L5, C3, C4). 
Coil—Oscillator coil (L6, L7, L8, L9)...... 
Coil and shield assembly—Antenna trap cir- 


Cogent @ Bs ea 8 bil CVA reeicicte eee, ooo ain atete aide 


Resistor—t, 000 ohms—Carbon type—4¢ 
watt—Package OflON(RS wR'S) en aces 
Resistor—60,000 ohms—Carbon type—14 


watt. (R25 R7)—Packagelo® Se. sete otk 
Resiscor—100,000 ohms—Carbon type—4 
watt (R1, R4, R6)—Package of 5.. ; 
Resistor—250, 000 ohms—Carbon type— iY 
wate (R114, "R12)—Package Ole aes 
Resistor—500,000 ohms—Carbon type—4 
watt (R413 )—Package of 5. ...0. sn sare 
Resistor — 2 megohms — Carbon type — 4 
watt (R8, R10)—Package of 5.......... 
Shield—Antenna, oscillator or I. F. trans- 


Shield—Firse detector and oscillator Radio- 
cron shield’ Seo 3 ee oe eA a 
Shield—First I. F. amplifier Radiotron shield 
Package 'ob*2. tear Sho. cee meyer re al peaaete 
Socket—4-contact Radiotron socket......... 
Socket—4-contact audio amplifier—Radio- 
tLOMSOCKEER vs. ys eens ae Re 
Socket—6-contact Radiotron socket......... 
Socket—6-contact output Radiotron socket. . . 
Switch—Range switch (S1, S2, S3, S4, SW, 
OW iytice eg Poke tos Cee eee ee ee 
‘Toneicontrol (R14) ak eras ener eee 
Transformer—First intermediate transformer 
(E10 et 8 G1 32 C14 GAS) anes ones 
Transformer — Second intermediate trans- 
former | (ed2 leds C20 C7427) eee 
Transformer—Third intermediate frequency 
transtormer (iste: 5) ee ae teen 
Transformer pack—Audio transformer pack 
—Comprising driver and output trans- 
former (Lit Pel 23) ca§ craraet mieclee aero tee ae 
Wolumetcontrolw (9) Seer ner peice een nce 


REPRODUCER ASSEMBLIES 
(CONSOLE MODEL) 


Cable—2-conductor reproducer cable........ 
Cone—Reproducer cone (L16)............. 
Magnet—Cone housing and magnet assembly. 
Reproducer:complecesee eine mcrae: 
Rivec—Cone mounting rivet-—Package of 100. 


List 


Price 


Stock 
No. 


9539 
9540 


9538 


4422 
46414 
4588 
4586 


4587 
4363 


6706 
6840 


4289 
4642 


4542 
4288 
6516 
6176 
4286 


3748 
6614 


6707 
4290 


3088 
4449 
4644 
6615 
6708 


4638 


3238 


4613 


4284 
4540 
4285 


DescrirTion 


REPRODUCER ASSEMBLIES 
(TABLE MODEL) 


Cone—Reproducer cone—Package of 5...... 
Magnet assembly—Comprising cone bracket 

corerand magnet sect. nie erecta 
INeproducercomiplece eee nein gee 


DRIVE ASSEMBLY 


Clutch—Condenser drive clutch assembly 
completeszai tee ean ee ee 
Dial—Station selector dial (console Be 
Dial—Station selector dial (table model). . 
Drive—Variable tuning condenser drive as- 
sembly complete tier een eee 
Pointer—Station selector pointer (table model). 
Pointer—Station selector pointer (console 
model) 


MISCELLANEOUS ASSEMBLIES 


Bezel—Metal bezel (escutcheon) for station 
selector dial glass (table model).......... 
Bezel—Metal bezel (escutcheon) for station 
selector dial glass (console model)....,... 
Body—Fuse connector body—Package of 10. . 
Cable—Battery cable—8-conductor—Com- 
plete with switch and connectors (table 
modell) esa eles edaetdel eo eens 
Cable—8-conductor battery cable complete 
with switch and connectors (console Tage 
Cap—Fuse connector cap—Package of 10. 
Connector—Fuse connector complete........ 
Escutcheon—“‘OFF-ON” operating switch 
escutcheon-—-backageroleo naa ate eye eee 
Ferrule—Fuse connector ferrule and bushing 
——Package‘ote! Ohara eras eee 
Fuse=—-O soa pere——- backa velo io amma eae 
Glass—Station selector dial glass (console 
modell) 58. hee OR dd eee ee 
Glass—Stration selector dial glass (table model ). 
Insulator—Fuse connector insulator—Package 
Of LO Reser eee ee oh ee ee 
Knob—Operating switch knob—Package of 5. 
Knob—Stration selector, volume control, tone 
See or range switch knob—Package 
(0) Se Pies SENT PRRNA Geese On el, ace At eer te A 
Resistor—0.42 ohms—Flexible type—Fila- 
ment series (R15)—Package of 5......... 
Ring—Retaining ring for dial glass—Package 
off5u(consolesmodel) mectepadase neers 
Ring—Retaining ring for dial glass—Package 
oF 5s (tablegmeadel)) cies cy senteeceee ae eee 
Screw—Chassis mounting screw assembly— 
Comprising eight cushions, four screws, 
four washers, four lockwashers and four 
SPAcers face eee eh ee ee oo ee 
Screw—6-—40-174,” knurled head—Set screw 
for operating switch knob No. 3088— 
Package O80 fact rien eo ae 
Screw—8-32-7%"" headless set screw for sta- 
tion selector volume control, tone control 
or range switch knob—Package of 10 


Spring—Fuse connector spring—Package of 10. 


Switch—Operating switch................ 


Washer—Fuse connector insulating washer— 
Packagevofil'Oi 22 San acecen cee ree nite 


Printed in U.S.A 


Sig. 12 


RCA Victor “All-Wave” 


Models 140, 141, 141-E and 240 


Eight-Tube Superheterodyne Receivers 


(External [. F. Transformers) 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN,N.J., U.S.A. 


INTRODUCTION 


This “all-wave” radio receiver embodies the widely- 
recognized superheterodyne circuit and is capable of opera- 
tion through a continuous tuning range of from 540 to 18,000 
kilocycles (555 to 16.7 meters). Certain models intended 
primarily for European destinations are operable through an 
additional range of from 150 to 410 kilocycles (2000 to 732 
meters) for long-wave services. All facilities provided in this 
instrument for reception beyond the limits of the standardized 
broadcast band (540 to 1500 kilocyeles) are built-in as integral 
parts of the radio chassis—not simply connected to an exist- 
ing chassis as a short-wave adaptor—resulting in distinctly 
superior performance. 


To facilitate tuning as far as possible, the complete main 
tuning range is divided into four overlapping steps, each 
spread over the full span of the dial. These steps, or frequency 
bands, together with the long-wave range provided in some 
models, are quickly interchangeable by means of a switch 
located on the front of the cabinet. Also contributing to 
tuning ease and accuracy are the clock-type “‘full-vision” 


illuminated dial which is calibrated throughout in frequency, 
and the associated vernier (double-reduction ball-bearing) 
tuning drive. 


The technically-informed user of this instrument naturally 
will be interested in its many advanced engineering features. 
Of chief importance is the use of tuned-radio-frequency ampli- 
fication preceding the heterodyne circuit to minimize ex- 
traneous signal interference (image-frequency response, etc.) 
and to improve the “signal-noise”’ ratio. Two t-r-f stages are 
included, one being common to all bands and the second 
used only in conjunction with the highest-frequency band to 
compensate for the inherently greater circuit losses obtained 
in that range. Additional features of note are: (1) Its efficient 
automatic volume control operating uniformly at all carrier 
frequencies and (2) its high-powered (Class B) audio-output 
system utilizing the new “‘twin-amplifier” Radiotron RCA-53. 
In general, all of the best practices observed heretofore in 
modern, high-grade receivers of the standard broadcast type 
are incorporated in this “‘all-wave” instrument, thus insuring 
excellent performance over the entire tuning range. 


INSTALLATION 


Location—The instrument should be placed convenient 
to the antenna and ground connections and near an electrical 
outlet. 


Tubes—tThe instrument is equipped and tested at the 
factory with RCA Radiotrons and is shipped with these tubes 
installed. Before making the required external connections, 
however, it will be advisable to examine the tube installation. 
as one or more of the tubes, shields or dome terminal clips 
may have been jarred loose in shipment. Refer to the tube 
location diagram printed on the instrument label inside the 
cabinet and make certain: 


(1) That all tubes are in the proper sockets and pressed 
down firmly. 


(2) That all shields are rigidly in place over the tubes 
represented by double circles on the diagram. 


(3) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached to 
the dome terminals of the proper tubes. 


NOTE—The grid lead for the RCA-2B7 Radiotron 
must be enclosed by the cylindrical tube shield. A slot 
is provided at the bottom of this shield for entrance 
of the lead. 


Antenna and Ground—The efficiency of any antenna 
varies greatly with the frequency of incoming radio waves, a 
given length being excellent at certain frequencies and com- 
paratively poor at others. For uniform results throughout a 
wide tuning range such as found in this instrument, therefore, 
an antenna of adjustable length would be desirable theoret- 
ically. From a practical standpoint, however, very good 
results will be obtained using two antennas of different length, 
one 24-29 feet for short-wave reception, and the other 50-100 
feet for reception in the long-wave, standard broadcast and 
police bands, the lead-in considered as part of the total 
length in each case. 

The shorter antenna may be used alone if preferred, but 
probably will not be satisfactory for receiving distant or low- 
powered stations in the standard broadcast band. Further, no 
advantage will be gained by its use on the shorter wave- 
lengths unless it can be installed so that the majority of its 
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length is unshielded (not contained in a building of metallic 
construction) and sufficiently remote from sources of man- 
made interference (such as housewiring, power lines, street- 
railways and passing automobiles) to prevent excessive noise. 
If these conditions cannot be fulfilled, it will be preferable to 
erect a single antenna of compromise length (100-105 feet 
overall) which, in addition to providing excellent results in 
the standard broadcast band, will also favor reception in the 
short-wave broadcast bands located at 49, 31, 25 and 19 
meters. 


Best performance of this receiver on the shorter wave- 
lengths can be insured by installation of the recently intro- 
duced “‘World-Wide” antenna system, available from your 
dealer as a convenient accessory kit. The advantages of this 
system are two-fold, its use providing: (1) A great improve- 
ment in efficiency, as evidenced by increased signal strength 
—often several times that obtainable with the conventional 
single-wire type and (2) a considerable decrease in local elec- 
trical interference (man-made static) which is apt to be 
objectionably severe at the higher frequencies. For densely- 
populated districts, therefore, this system is virtually a 
necessity. 


Good reception in many installations will be obtained 
without connecting the instrument to an external ground, 
since the power-line characteristics often render a separate 
radio ground unnecessary. In any case, however, best results 
will be insured by grounding the set in the conventional 
manner to a water-pipe or radiator or to a metallic pipe or 
stake driven from five to eight feet into the soil. The ground 
lead when used should be short, preferably not more than 
15 feet in length, and connected to a clean portion of the pipe 
or stake surface by means of an approved ground clamp. 


A terminal board is provided at the rear of the receiver 
chassis for connection to the antenna and ground. Attach 
the antenna wire or lead-in to the left-hand terminal (marked 
“ANT”’) and the ground wire to the right-hand terminal 
(marked “GND” ). Tighten both terminals with a screw- 
driver to insure permanent electrical connections. 


Power Supply—The instruments in this series are sup- 
plied in either of two alternating-current power-supply ratings: 


(1) 100-125/200-250 volts, 50-60 cycles and (2) 100-125 
volts, 25-60 cycles (see instrument-label rating which cor- 
responds to rating symbol on chassis). To insure correct tube 
operating voltages, both types are equipped to permit re- 
arrangement of the internal connections to conform with the 
actual voltage available. Thus, the 50-60 cycle models may be 
adapted for 100-115, 115-125, 200-230 or 230-250 volts; and 
the 25-60 cycle models for either 100-115 or 115-125 volts. 

Standard models of both types-are connected correctly at 
the factory for operation at 115-125 volts; models of either 
type when connected for any other voltage range are so 


designated by means of a tag attached to the power cord. Hence, 
if the local voltage does not lie within the present range of 
the instrument, the proper alternative form of connection 
must be substituted. Consult your power company if you 
are in doubt as to the specific voltage of the supply. Recon- 
nections when required should be performed by your dealer, 
to whom complete technical information is available in a 
separate booklet known as the Service Notes. 

After making certain that the instrument has been 
connected for the proper voltage, attach the power cord 
to the electrical outlet. 


OPERATION 


Controls—The four control knobs on the front panel of 

the cabinet serve the following purposes: 

(1) Range Switch (Left-hand Knob)—This switch con- 
verts the receiver for operation within any of the tun- 
ing ranges provided. As indicated on the selector dial, 
the letters on the switch escutcheon signify: 
X—Long-Wave Range—150 to 410 kilocycles (2000 to 

732 meters). This range is included only in cer- 
tain models of the instrument (see “‘Introduction’’). 

A—Standard Broadcast Band—540 to 1500 kilocycles 
(555 to 200 meters). 

B— Police Band—1500 to 3900 kilocycles (200 to 77 
meters). Services available within this band 
include police calls at 1574, 1712 and 2450 kilo- 
cycles, amateur radio “phone” communications 
between 1800 and 2000 kilocycles, and aviation 
communications (phone) between 2500 and 3500 
kilocycles. 

C—Short-Wave Range—3900 to 10,000 kilocycles (77 
to 30 meters). Within the limits of this range are 
included two of the internationally-assigned 
short-wave broadcast bands. These are known 
as the 49 and 31 meter bands. (The portion of 
this range from 8000 to 10,000 kilocycles, which 
includes the latter band, is preferably received 
on range D.) 

D—Short-Wave Range — 8,000 to 18,000 kilocycles 
(37.5 to 16.7 meters). This range embraces four 
of the standardized short-wave broadcast bands 
located at 31, 25, 19 and 16 meters, respectively. 

(2) Station Selector (Upper Middle Knob with Crank)— 
Scale X (when included) and scales A and B on the 
illuminated dial are calibrated in kilocycles and 
traversed by the lower end of the moving pointer. 
The upper end of the pointer traverses scales C and D 
which are calibrated in megacycles (affix three ciphers 
to convert to kilocycles). The scale portions covered 
by the police bands on scale B and by the standard- 
ized short-wave broadcast bands on scales C and D 
are bracketed and clearly identified; each police band 
is designated by the letter “P” and each broadcast 
band by numerals corresponding to the wavelength 
followed by the letter ‘“M”’ (meters), such as “49M”’. 

(3) Power Switch and Tone Control (Lower Middle 
Knob)—The power switch operates at the counter- 
clockwise end of the control range. A slight clockwise 
rotation actuates the switch, causing illumination of 
the dial—indicative of normal operation. Treble re- 
sponse increases gradually to a maximum with con- 
tinued clockwise rotation. 

(4) Volume Control (Right-hand Knob)—Sound level 
(volume) increases with rotation of this control in a 
clockwise direction. 
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Procedure—The actual operation is simple and not un- 
like that of more conventional instruments designed for the 
reception of standard broadcast programs alone. However, 
the full possibilities of any short-wave receiver cannot be 
attained unless the user has a practical knowledge of short- 
wave transmission behavior and operating schedules. It is 
therefore recommended that the appended Notes on Short- 
Wave Reception and the inserted Short-Wave Broadcasting 
Station List and Program Schedule be studied carefully. 

A brief outline of the recommended operating procedure 
should suffice: 

1. Set the Range Switch for the frequency range within 
which the desired station is included. 

2. Turn the Power Switch “on” and the Tone Control 
fully clockwise—for full-range reproduction. Wait a few seconds 
in order that the tubes may attain the proper temperature 
before attempting further operation. 

3. Advance the Volume Control to a position near the 
middle of its range and rotate the Station Selector until the 
dial indicator assumes a position coincident with the listed 
frequency of the desired station (on that scale which is 
designated by the letter corresponding to the range switch 
setting). Then turn the selector very slowly over a narrow 
range on each side of that setting, advancing the Volume 
Control further in a clockwise direction and repeating the 
tuning process, if necessary, until the signal is heard. 

NOTE—This procedure is important—especially so for 
short-wave reception. Because of the wide band of fre- 
quencies covered by the short-wave ranges, tuning is 
critical (sharp). A station of suitable strength often will 
be imperceptible if passed through rapidly or in a hap- 
hazard manner. 

4. After receiving the signal, turn the Volume Control 
counter clockwise until the volume is reduced to a low level. 
Then readjust the Station Selector accurately to the position 
mid-way between the points where the quality becomes poor 
or the signal disappears. This setting minimizes the proportion 
of background noise (static) and provides the fine quality of 
reproduction possible with this instrument. 

5. Adjust the Volume Control to the desired volume level. 

NOTE—The automatic volume control built into this 
instrument maintains the volume level substantially 
constant irrespective of normal fluctuations of signal 
strength (fading). Also, other stations with good signal 
strength will be received at approximately the same volume 
without readjustment of the Volume Control. 

6. If less treble response is preferred, rotate the Tone 
Control counter-clockwise to obtain the most pleasing quality 
of reproduction; static interference, when excessive, also may 
be reduced in this manner. 

7. When through operating, turn the Tone Control fully 
counter-clockwise, thus switching “‘off”’ the power. 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that 
no previous experience or special skill is required 
for proper operation, its full possibilities can be 
realized only by those familiar with the general 
characteristics of transmission on the shorter wave- 
lengths. The following notes are a summary of 
extensive data compiled mainly by experimentation 
and should be found both interesting and. helpful. 
especially to beginners in the field of short-wave 
reception. 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 
(500 kilometers) or more, although good reception 
at distances greater than 1500 miles (2400 kilo- 
meters) can be expected only when a large portion 
of the signal path lies in darkness. 


Thirty-one (31) meter stations afford greatest 
reliability of service to receivers situated at a, dis- 
tance exceeding 800 miles (1300 kilometers). Good 
reception from distant stations in this band is 
possible both day and night. 


Reception from stations operating in the 25 
meter band is most common when a span of 1000 
miles (1600 kilometers) or more separates the 
receiver and transmitter. Such transmission over 
distances of less than 2000 miles (3200 kilometers) 
will be received best during daylight hours. The 
more distant stations, however, can still be heard 
well after nightfall under favorable conditions. 


In the 19 meter band, stations situated at a distance 
of 1500 miles (2400 kilometers) or greater will be 
found most satisfactory. Signals in this band will 
generally be heard during daylight hours—rarely 
after nightfall or when any appreciable portion of 
the transmission path is in darkness. Wave-lengths 
below 19 meters are useful only when transmitted 
entirely through daylight and over long distances 
(2000 miles or more); ordinarily they cannot be 
received after sunset. 


Transmitted signals of any wave-length are known 
to divide into two components—the “‘ground” wave 
and the “sky” wave. The former remains close to 
the earth’s surface, providing reliable service only 
over short distances from the broadcasting station. 


The sky wave, however, travels into the higher 
layers of the atmosphere and is reflected back to 
the earth’s surface at an appreciable distance from 
the station. With short-wave signals, the sky wave 
usually does not return within the radius covered 
by the ground wave, resulting in a so-called dead- 
spot region within which reception is impossible or 
extremely unsatisfactory. The length of the region 
wherein such conditions are effective is known as the 
skip distance, varying greatly from day to night 
and from summer to winter approximately as shown 
in Table I. 

When attempting to receive distant or foreign 
stations, the time standards observed at various 
longitudes throughout the world must be considered. 
At 8:00 P. M. in New York or 7:00 P. M. in Chicago, 
it is of the next day—1:00 A. M. in London, 2:00 
A. M. in most of Europe and 11:00 A. M. in Australia. 
On the American continents, therefore, regular eve- 
ning broadcasts from Europe will be received in the 
late afternoon and from Australia in the early morn- 
ing. Special programs, however, are frequently 
transmitted from European stations at times chosen 
for evening reception in America. 

Although reception on the short wave-lengths is 
less affected by atmospherics or static and good 
results may be had in midsummer even during a 
thunder storm, the reverse is true of man-made 
interference. Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, automobiles, 
airplanes, electrical appliances, flashing signs and 
oil burners create far more interference to the shorter 
waves than to frequencies in the standard broadcast 
band (200 to 555 meters). 

While the foregoing statements are valid, many 
other factors may so influence the transmission of 
short waves that exceptions are probable in certain 
locations. Experience in the operation of short- 
wave receivers in a given location is the best guide 
as to what to expect in reception at various times. 


Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
a non-commercial organization and issues a monthly magazine (Interna- 
tional Short-Wave Radio) which contains up-to-date information pertain- 
ing to short-wave broadcasting, amateur activities and commercial, police 
and aircraft services. The annual membership fee, including the magazine 
subscription, is one dollar ($1.00), U. S. Currency; single copies of the peri- 
odical may be procured by non-members for ten cents ($0.10). U. S. Cur- 
rency, each. Address International Short-Wave Club, P. O. Box 713, Klon- 
dyke, Ohio, U.S. A. 


Table |—Effect of Time of Day and Season of Year on Short-Wave Transmission* 


Sky Wave (Mid-Summer) 


Sky Wave (Mid-Winter) 


Wiveieen ape eh: Approximate Range Approximate Range 
(Meters) Noon Midnight Noon Midnight 
Miles | Kilom. Ra en es ee Kilom. Sage nities Kilom. Miles Kilom. 
100 90 145 —90 —145 90—600 145—960 90—100 145—160 90—2500 145—4000 
49 75 120 100—200 160—320 250—5000 400—8000 200—600 320—960 400—co 640—oco 
31 60 97 200—700 320—1125 | 1000—< 1600—c 500—2000 800—3200 | 1500—co 2400—co 
25 50 80 ‘ 300—1000 480—1600 | 1500—co 2400 —co 600—3000 960—4800 | 2000—co 3200—co 
19 35 56 400—2000 640—3200 | 2500—co 4000—co 900—4000 | 1450—6400 ».¢ x 
15 15 24 700—4000 | 1125—6400 ».¢ xX 1500—co 2400—co x ».¢ 


Cr eee eee 


© —Unlimited distance. X—Ordinarily cannot be heard. 


* Time and season apply to transmitting etation. Distances specified are based on relatively high-power transmission and favorable conditions of 
reception. 
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SERVICE 


Electrical Specifications 


Voltage Rating:.:.=...c- . - 100-125 Volts and 200-250 Volts 


Frequency Rating 
25-60 (100-125 Volts Only) and 50-60 Cycles 
Power Consuniption: epee ee eee eee Ce eee 110 Watts 
Type and Number of Radiotrons 
3 RCA-58, 1 RCA-2A7, 1 RCA-2B7, 1 RCA-56, 
1 RCA-53, 1 RCA-80—Total, 8 
Type of Circuit 
Straight Super-Heterodyne for all frequencies with 
Class ““B’’ Output Stage. 
Undistorted- Output =:.00 seas ee eee eee 6 Watts 
This all-wave super-heterodyne receiver is of the con- 


tinuous tuning type, utilizing a straight super-heterodyne 
circuit in all bands. The bands are as follows: 


Frequency Wave-Length 
Selector Switch Range Range 
Position (Kilocycles) (Meters) 

x 150-410 2000-732 
A 540-1500 555-200 
B 1500-3900 200-77.0 
¢ 3900-10000 77.0-300 
D 8000-18000 37.5-16.7 


REMOVE FOUR NUTS & LOCKWASHERS SHOWN 
FOR REMOVING BOTTOM SHIELD OF COIL ASSEMBLY. 


REMOVE FOUR NUTS & LOCKWASHERS 
TO REMOVE COIL ASSEMBLY. 


Figure D—Location of nuts and lockwashers 
holding coil assembly 


This receiver will be supplied in two models, one including 
all bands and one with band X omitted. These instructions, 
however, will cover both types of the receiver. The variations 
in the wiring for the two models are plainly shown in the 


DATA 


illustrations. Figures A, B and C show the schematic circuit 
and wiring diagrams. 


The circuit consists of an R. F. stage using Radiotron 
RCA-58, a combined oscillator and first detector using 
Radiotron RCA-2A7, an I. F. stage using RCA-58, a second 
detector and A. V. C. using RCA-2B7, an A. F. driver using 
RCA-56, and a Class “B” output stage using an RCA-53. 
The RCA-80 functions as the rectifier in the power supply 


circuits. 


The foregoing tubes and circuit functions apply to bands 
X, A,B ad C only. In the case of band D, an additional 
R. F. stage utilizing an additional Radiotron RCA-58 is used. 
This is to increase the sensitivity and image frequency 
selectivity and to reduce the interference caused by tube hiss 
and signals corresponding to the intermediate frequency. 


The intermediate frequency is 445 K. C. The use of this 
frequency gives an especially good image frequency ratio and 
facilitates alignment of the oscillator at the higher frequency 
bands. 


Mechanical Construction 


The chassis consists of two major assemblies, which must 
be disassembled for certain repair work. These assemblies con- 
sist of the chassis proper, including the main frame, power 
transformer, etc., and the coil assembly. The coil assembly 
consists of fifteen transformers supported upon individual 
tubular bakelite forms, each fastened to a separate porcelain 
strip upon which the coil terminals are mounted with their 
associate trimmer capacitor. This entire assembly, with the 
selector switch, is grouped in a shielded compartment which 
is mounted in the base of the main chassis assembly. 


Tn order to remove this assembly it is necessary to remove 
the four nuts shown in Figure D and unsolder the connec- 
tions of the fifteen leads shown in Figure C at the points 
where they connect to the main chassis. The leads should be 
ailowed to remain on the coil assembly. After this is done, 
the coil assembly may he removed and repairs to it or to the 
main chassis may be easily made. [If a coil or its associated 
trimmer is to be replaced, then only the bottom shield of the 
coil assembly must be removed. This is done by removing 
the four nuts that hold it to the chassis studs. This is shown 
in Figure D. 


Line-Up Capacitor Adjustments 


This receiver is aligned in a similar manner to that of a 
standard broadcast band receiver. That is, the three main 
tuning capacitors are aligned by means of three trimmers in 
each band and, on the three lowest frequency bands, a series 
trimmer is adjusted for aligning the oscillator circuit. The 
other two bands do not require this low-frequency trimmer, 
it being fixed in value. In the case of band D, it is necessar 
to adjust four trimmers, due to the additional F. R. stage use: 


TUBE SOCKET VOLTAGES 


120 Volt A. C. Line 


Control Grid to 
Cathode, Volts 


RCA-58, R. F. *+2:0 100 


Radiotron No. 


Screen Grid to 
Cathode, Volts 


Plate to Cathode Plate Current Filament or Heater 
Volts M. A. Volts 


255 6.0 2.6 


RCA-58, S. W. R. F. +420 


255 6.0 2.6 


RCA-2A7, Det.-Osc. #*2 5 


250 *5.0 2.6 


RCA-58, I. F. *42.0 


255 6.0 2.6 


RCA-2B7, 2nd Det.-AVC ¥*1 5 


105 ies 2.6 


RCA-56, A. F. Driver **12.0 


245 6.0 2.6 


RCA-53, Output 0 


300 36.0 2.6 


RCA-80, Rectifier 


* Voltages and current apply to detector portion of tube. 


640 R. M.S. Plate to Plate 


130 per Plate E 5.0 


** These voltages cannot be measured because of the high resistance of the circuits. 
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The intermediate frequency amplifier is aligned in a similar 
manner to that of standard broadcast receivers except that it 
is aligned at 445 K. C. In order to properly align the receiver, 
it is essential that the Stock No. 9050 Test Oscillator be 
used. This oscillator covers the frequencies of 90 K. C. to 
25,000 K. C., continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a 300-ohm resistor, 
for use as a “dummy” antenna, a non-metallic screw-driver 
such as Stock No. 4160, and an output meter are required. 
The output meter should be preferably a thermocouple 
galvanometer connected either across or in place of the cone 
coil of the loudspeaker. 


To align the intermediate frequency circuits, connect the 
output of the external oscillator to the grid of the first de- 
tector. For the R. F. and oscillator adjustments, the oscillator 
output should be connected to the antenna and ground 
terminals of the receiver with a 300-ohm resistor inserted in 


4700 ¥.0. <a "B” 


goo KG "K" 


qo K.C-ca"X" 


Figure E—Location of line-up capacitors 


series with the antenna lead. In many cases, however, the 
signal strength obtained with this direct connection will be 
too great to permit proper alignment, even at the minimum 
setting of the oscillator attenuator. When this is true, the 
external oscillator must be loose-coupled to the receiver. This 
is done by connecting the 300-ohm resistor between the 
antenna and ground terminals of the receiver and attaching a 
short length of wire to the antenna post. Lay the free end 
of this wire across the oscillator case, adjusting its position as 
necessary to obtain the degree of pickup required. 


The output of the external oscillator should be at the 
minimum value necessary to obtain a deflection in the output 
meter when the volume control is at its maximum position. 
All adjustments are made for a maximum deflection in the 
output meter. 


The accuracy of line-up of each band may be checked 
without touching the trimmer condensers, by the use of the 


tuning wand, Stock No. 6679. 


One end of the wand consists of a brass cylinder. When 
this is inserted in a coil the effective inductance of the coil 
is lowered. 


The other end of the wand contains a special finely divided 
iron suitable for use at radio frequencies. When this is in- 
serted in a coil the inductance is raised. 


To use the tuning wand a signal is first tuned in at the 
frequency at which a check is desired on alignment. The 
wand is then inserted slowly in the Antenna and R. F. trans- 
formers, using first one end and then the other end of the 
wand. Unless the alignment is perfect, it will be found that 
the power output indicated by the meter will be increased to 
a peak for a critical position of the wand in the coils. 


The end of the wand required indicates whether the coil 
is high or low. 


Of course, alignment correction at the high-frequency end 
of a tuning range should be accomplished by the use of the 
trimmer condenser. If alignment correction should be re- 
quired at the low-frequency end of a tuning range, it may be 
accomplished by sliding the end coil of the transformer. The 
winding farthest from the trimmer panel is pushed toward 
the trimmer panel to increase the inductance, and farther 
away to decrease the inductance. On band D coils, the last 
two or three turns may be pushed in a similar manner to 
obtain the proper inductance. 


This adjustment should not be attempted unless a quite 
appreciable improvement will result (as shown by the tuning 
wand). 


The following chart gives the details of all line-up adjust- 
ments. The receiver should be lined up in the order of the 
adjustments given on the chart. Refer to Figure E for the 
location of the line-up capacitors. 


Pickup Connections 


A terminal board is provided at the rear of the chassis 
for attaching a magnetic pickup to this instrument. Such 
connections are shown in Figures F, G and H. 


Transformer Connections 


The power transformer of the 50-60 cycle receiver uses 
two tapped primary windings. By connecting them in parallel 
or in series, the receiver may be used either on 110 or 220 volt 
lines. Figure J shows the proper manner of making the 
various connections possible for this transformer. 


The 25-60 cycle transformer uses only one 100—125-volt 
winding, a tap being provided for the lower voltages. Nor- 
mally the transformer is connected for 115—125-volt lines, but 
ae connection shown in Figure I may be used for 100—115-volt 

ines. 


External Location Position Number of 
Oscillator Dial Setting of Line-Up of Selector Adjust for Adjustments 
Frequency Capacitors Switch To be Made 

445 K. C. Any setting that Goes | a1 rear of chassis. | AN? Wisin station, | Maximum output, 4 

370 K. C 370 K. C. Bottom of chassis. x Maximum output. 3 

175 K. C Set for signal. Top of chassis. x aero wale rocking 1 

>> 1400 K.C 1400 K. C. Bottom of chassis. A Maximum output. 3 

600 K. C. Set for signal. Top of chassis. A ae a eee alae Fontsne 1 
3900 K. C 3900 K. C. Bottom of chassis. B Maximum output. 3 
1710 K. C Set for signal. Top of chassis. B AEE and bee cree 1 

10 M. C lu M. C. Bottom of chassis. Cc Maximum output. (See Note.) 3 
15 or 18 M. C. 15 or 18 M. C. Bottom and top. D Maximum output. (See Note.) 4 


NOTE—It is important to note, when aligning bands C and D, that two peaks will be observed on the trimmers for the oscillator and for the 
first detector. The correct oscillator peak is the one obtained using the lower trimmer capacitance, whereas the correct detector peak is the one 
obtained with the greater capacitance. It is essential that the proper peak be chosen, as otherwise tracking and sensitivity will be very poor at 
other frequencies. When adjusting the detector trimmer, the tuning capacitor should be rocked, since there is a reaction on the oscillator tuning. 
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REPLACEMENT PARTS | 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 
No. 


2747 
2816 


3056 
3076 


3114 
3118 
3435 
3470 
3526 


3527 
3529 
3555 
3572 


3594 


3597 
3602 


3616 
3622 
3641 
3643 
3711 
3719 
3771 
3845 
3846 
3848 
3849 
3861 
3863 


3864 
3865 
3888 
3901 
3931 
3932 
3973 
4019 
4030 
4033 
4103 
4104 
4205 
4207 
6136 


6188 


6300 
6303 


6512 
6603 


6604 
6605 
6606 
6007 
6608 
6609 
6612 
6613 
6626 


6628 


6629 
6630 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Contacticap—-Package Of Situs can chic oc eie caine ies ater 
Resistor—1,000 ohms—Carbon type—% watt (R11)— 
Packagetof Sits joe A ieteel caae Oak eee nae 
Shield—Output Radiotron shield—Package of 2.......... 
Resistor—l megohm—Carbon type— 4 watt (R19, R22, 
R23)—Package of 52. Meta eee ae eee 
Resistor—50,000 ohms—Carbon type—%4 watt (R9)— 
Packa geof 5:2 site cecrs tow iro oc ao ee os 
Resistor—100,000 ohms—Carbon type— 4 watt (R3, R8) 
5b ack age Of 5 nein. versres Ae cise ere coe eae eee 


Resistor—250 ohms—Carbon type—% watt (R1)— 
Package of 55 soo a5 ae te ee. aT eo 
Resistor-—6,500 ohms—Carbon type—l watt (R6)— 
Package of S.1s63 ender ona coe Oe ee 


Resistor—2,000 ohms—Carbon type—%4 watt (R21)— 
Packa ge’of'S) na scrge actin atte tire or toe ie eee aie 


Resistor—800 ohms—Carbon ty pe— 4 watt (R16) Pkg. of 5. 
Socket=—Dial lamp; socket: socacs oe cece oe eee ree 
Capacitor—0:4- mtd. .(G26) ae ne ee ee eee eae 
Socket—7-contact Radiotron socket—First detector and 
oscillatord e2 ns. 5c;< clus aoc een een see eee 
Resistor—50,000 ohms—Carbon ty pe— % watt (R17, R18) 
=— Package of 9 cineth stare Sadan eta cise eee 


Resistor—60,000 ohms—Carbon type—% watt (R14)— 
Packagé Of 5.jjascast ne ene oes eee eee 


Capacitor 300 mmid (C51) 2 nace re ee Ce ee 
Shield—Second detector Radiotron shield................ 
Gapaciter=—0-1 mid (G10; Glsp1C25))a ae eee ee 
Gapacitor—.005. mid (CS Qe sone oe eee 
Capacitor—80 mmfdo(C55) ee ise ate eee eee 


Resistor—8,500 ohms—Carbon type—3 watt (R5) 


Capacitor—2,340 mm fd¥ (C39) taveswtn toe eae 
Gapaciter=— 2,250) mmid (C37) ie ce eee ear ae 
Capacitor-=300 mmifd. (C31) Na. men -cln sheen ees ee ee 
Capacitor—50! mmids (GLO) = eit: ic eee he 


Capacitor—Adjustable trimmer (C29, C32, C35)......... 


Resistor—400 ohms—Carbon type—¥% watt (R4, R10, 
Ri2)=Package'of Sick eae eee 


Capacitor—.05 mfd. (C6, G22; G23, C52) a (uiscalwtlel ere: die) aftaks tate ce 
C@apaeitor—.05 imfdl (G43 )ia caret ese ee eee eee 


Gapacitor—0.omid= (G13,.G43) ie oot. ee 
Resistor—3,500 ohms—Carbon type—1l watt (R7)—Pack- 
age of 5 
Resistor—2 megohms—Carbon type—% watt (R13)— 
Packagejor: 5.7 <ihtevaicin, sire -ervae tor ace tech ieee eee 


Resistor—20,000 ohms—Carbon type—14 ate (R26)— 
Package of Si Shits wee sealer taneis cients a eee ee 


Condenser—4-gang variable tuning condenser (C7, C14, 
C24, C40) 


Transformer—Audio driver transformer (T2)............ 
Capacitor——)S/namfd. (G59) nemanientetaiascenee eee eee 
Volume ‘conteoll (RIS) 2 sci so Se tre oe ee eee 
Drive—Variable condenser drive assembly—Complete..... 


Capacitor pack—Comprising one 4. mfd., and two 10. mfd., 
capacitors (C12, C49, C56) 


Capacitor and coil—Antenna coil and capacitor assembly — 
8,000-18,000 kilocycles—4- or 5- band (L39, L40, C8)... 


Switch—5-band selector switch.........2-0cccccccvccccs 
Switch—4-band selector switch...............c0cececers 


List 
Price 


Stock 


oO. 


DESCRIPTION 


Coil and capacitor assembly—Antenna coil and capacitor 
—150-410 kilocycles—5-band (Ll, L6, Cl)..........,. 
Coil and capacitor—R. F. coil and capacitor assembly— 
150-410 kilocycles—5-band (L11, L16, C17) 
Coil and capacitor—Oscillator coil and capacitor assembly 
—150-410 kilocycles—5-band (L21, L26, C28) 
Coil and capacitor—Antenna coil and capacitor assembly 
—540-1,500 kilocycles—4- or 5-band (L2, L7, C2)...... 
Coil and capacitor—R. F. coil and capacitor assembly-—— 
540-1,500 kilocycles—4- or 5-band (L12, L17, C18)..... 
Coil and capacitor—Oscillator coil and capacitor assembly 
—540-1,500 kilocycles—4- or 5-band (L22, L27, C30)... 
Coil and capacitor—Antenna coil and capacitor assembly 
—1,500-4,000 kilocycles—4- or 5-band (L3, L8, C3)..... 
Coil and capacitor—R. F. coil and capacitor assembly— 
1,500-4,000 kilocycles—4- or 5-band (L13, L18, C19) .... 
Coil and capacitor—Oscillator coil and capacitor assembly 
—1,500—4,000 kilocycles—4- or 5-band (L23, L28, C33). . 
Coil and capacitor—Antenna coil and capacitor assembly — 
4,000-10,000 kilocycles—4- or 5-band (L4, L9, C4)...... 
Coil and capacitor—R. F. coil and capacitor assembly— 


4,000-10,000 kilocycles—4- or 5-band (L14, L19, C20)... 


Coil and capacitor—Oscillator coil and capacitor assembly 
—4,000-10,000 kilocycles—4- or 5-band (L24, L29, C36). 
Coil and capacitor—R. F. coil and capacitor assembly— 
8.000—-18,000 kilocycles—4- or 5-band (L5, L10, C5-— 
15; E205 G2) eek caste toe eat on ee 
Coil and capacitor—Oscillator coil and capacitor assembly 
—8,000-18,000 kilocycles—4- or 5-band (L25, L30, C38). 
Shaft—Shaft for condenser drive assembly—Comprising 
shaft, ball race with retainer and set screw............. 
Wand—Tuning wand for R. F. and oscillator adjustments. 
Capacitor—18.mfd-i(C60) Sa snes ne eee 


Transformer—First intermediate frequency transformer 
(L315.L32;, C41 C42) aes ia emesis Paxil woe 


Transformer—Second intermediate frequency transformer 
(033; E345 Gad O45 iain hay ares seeticrsndmrints, Serr ae a 


‘Lone control (R20) tase cee hears hemor en ee 


Shield—WHadiotron shield topjoe. oo csc. ee eee 
Screwdriver—Combination insulated screwdriver and alli- 

gator jaw end wrench for R. F. or I. F. adjustment ..... 
Socket—5-contact Radiotron socket..................0-- 
Socket—6-contact Radiotron socket..................... 


Transformer—Power transformer—105-250 volts—50-60 
eycles.(T1)). cic. rye cision te tclcn ae ten mene ene 


cycles.) sf5 Sen te aed ree atcha ates oe a ee ed eee eee 


Ball—Steel ball for condenser drive assembly—Package 
Of 20a eistaka’s ory eyes T creo) slant tale SANE clea syo ee ates 


MISCELLANEOUS 
Knob—Volume control or tone control knob—Package of 5. 
Knob—Station selector knob—Package of 5.............. 
Knob—Range switch knob—Package of 5............... 
Cable—3-conductor for loudspeaker—4-band............. 


Screws—No. 4-40—;% fillister head screw and washer for 

fastening station selector pointer—Package of 20....... 
Escutcheon—Volume control escutcheon................. 
Escutcheon—Range switch escutcheon—5-band.......... 
Escutcheon—Range switch escutcheon—4-band.......... 
Serewdriver—Combination insulated screwdriver 

socket wrench for I. F. and R. F. adjustments.......... 
Cushions—Rubber cushions for chassis—Package of 4..... 
Glass—Station selector dial glass...............-00ece0: 
Ring—Retaining ring for dial glass—Package of 5........ 
Bezel— Metal bezel for station selector dial (RCA)........ 
Cable—2-conductor shielded for loudspeaker—5-band..... 
Screen—Translucent celluloid screen—For dial lamps— 

Package of 5 0.5 cs.cvihe ae nes iad Be eae ee See 
Pointer—Station selector pointer—Package of 5.......... 
Dial—Station selector dial—5-band—Package of 5........ 
Dial—Station selector dial—4-band—Package of 5........ 
Bezel—Metal bezel for station selector dial (Plain)........ 


REPRODUCER ASSEMBLIES 


Cone—Reproducer cone complete (L36)—Package of 5.... 
Reproducer. complete 2. 0 ¢ oc suiici Se sai ek ea eee 
Coil assembly—Field coil, magnet and cone support (L38). 


List 
Price 


6.35 
6.88 
5.22 


sen | 
0869 7+ Full discount not allowed. 
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RCA VicTOR MODELS 143 AND 242 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


NO leA COUN ALIN GS". © 9 te incume, (Rare ert th an Cs 105-125 Volts and 100—-130/195-250 Volts (Double Range) 


PCCCHCY ALIN G Stace f cs.ctectn chose bees 26 SEE A's cass > 
RGwert CONSUMPCIONat me. seca s cace teat Gi saa aee wae 
Hivpe ana iNumber of Radiottons? dca. cca ee aes ie 


Meni Prequcncy Ran och me. san dae tease ee oe eters 


ee 


BA aN, rere a eS Mera oe 25-60 and 50-60 Cycles 
Lab eee: RO elie aA 130 Warts (All Frequencies) 
....2 RCA-6D6, 1 RCA-6A7,; 1 RCA-75, 1 RCA-76, 


2 RCA-42, 1 RCA-5Z3—Toral, 8 


\e X= 40 KG. 410'KeG: 
Band A— 540 K. C— 1720 K. C. 
Eve B=-1720'K. G- 5400 K. © 

Band C—5400 K. C.-18000 K. C. 


Line-up Frequencies...... 752 WG ALOK Ce 400K C600 Ki Gert /20°K C5160 Ky C25 18000 Ko C 


Maximum suindistorted Output. tin.cccss sian": 55> ens 
Ry PaAyTiUPLTA CUUC PUES. Sreede lore teascs nhs’ s te) nacre aeaieeae rake gue 5 


PHYSICAL SPECIFICATIONS 


This eight-tube, four-band Superheterodyne receiver 
is of the ‘‘all-wave”’ type, having a continuous tuning 
range extending from 140 K. C. to 18,000 K. C., except 
for one break between 410 K. C. and 540K. C. Such 
a tuning range permits the listener to receive all of the 
important broadcasting, police, aircraft and amateur 
call bands used throughout the world. 


Excellent sensitivity, selectivity and tone quality, 


DESCRIPTION OF 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and firsc detector, an I. F. 
stage, a combined second detector and automatic 
volume control, a first audio stage and a push-pull 
Pentode output stage. An RCA-5Z3 rectifier, cogether 
with a suitable filtering system, provides plate and 
grid voltages for all cubes and field excitation for the 
loudspeaker. Figures 1 and 2 show the schematic 
diagrams, Figures 5 and 7 the chassis wiring, and 
Figures 3 and 4 the loudspeaker wiring. 


The signal enters the receiver through a shielded 
antenna lead and is applied cto the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned 
to the signal frequency by a unit of the gang capacitor. 


Si ps ERE Basen is ae ee 4.0 Watts 
Eh tar are a bade. pea ee Re, Se ane Ree ar 5.0 Watts 

Model 143 Model 242 
Pye taet ene me aia cee. 203% Inches 411% Inches 
Ee RSA S ton nocSben eet 177% Inches 26 Inches 
REA een ne er eS moa 1416 Inches 44 Inches 


together with a high output (4 watts undistorted), 
Class A amplifier gives the receiver outstanding per- 
formance. Operating features include an “‘airplane”’ 
type dial, a double-ratio vernier drive, a visual band 
indicator, and a special ‘‘second hand” on the dial for 
logging short-wave stations. Other important fea- 
tures include automatic volume control, sensitivity 
control, large loudspeaker unit and a terminal board 
for easily attaching a magnetic pickup. 


ELECTRICAL CIRCUIT 


Combined with the signal in the first detector is 
the local oscillator, which is always at a 460 K. C. 
frequency difference (higher) from the signal fre- 
quency. A separate coil system and the third unit of 
the gang capacitor are used in this circuit. 


In conjunction with these three tuned circuits, it is 
well co point out that four different groups of tuned 
circuits are used, one for each tuning band. A four- 
position selector switch is provided for selecting the 
band in which the desired signal is located. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to pre- 
vent ‘‘dead’’ spots due to the absorption effects caused 
by the coils, the natural period of which, with the 
tuning capacitor disconnected, falls in the next higher 
frequency band. 


1a0q0N 
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The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA-6D6, uses 
two transformers, which consist of four tuned circuits, 


all of which are tuned ro 460 K. C. 


Figure 3—Console Loudspeaker Wiring 


The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA-75, which is a com- 
bined second detector, automatic volume control and 
A. F. amplifier. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-32. The full voltage drop constitutes the auto- 
matic bias voltage for the R. F. while a tap is pro- 
vided for the first detector and I. F. voltage. . These 
automatic bias voltages for the R. F., first detector 
and I. F. give the automatic volume control action of 
the receiver. The volume control selects the amount 
of audio voltage that is applied to the grid of the 
RCA-75 and thereby regulates the audio output of the 
entire receiver. 

The output of the detector is resistance coupled to 
the grid of the RCA-76, first audio stage, which is 
transformer coupled to the push-pull output stage. 
On some models the grid coupling resistor between 


SERVICE 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. Proper- 
ly aligned, this receiver has outstanding performance; 
improperly aligned, ic may be impossible to receive 
signals on all bands. 


Equipment 
To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated R. 
F. oscillator having proper frequency range, an out- 
put indicator, an alignment tool and a tuning wand. 


the detector and audio stage is 1 megohm (R-21, 
Figure 1). Other models have two resistors, R-59, 
400,000 ohms, and R-21, 2 megohms (Figure 2), with 
the band selector switch shorting out R-21 in bands 
B and C. The purpose of this latter type of connection 
is to reduce the low frequency output in bands B 
and C, thereby improving the performance of the 
receiver in these bands. 


The output stage uses two RCA-42’s, which give a 
low distortion, high audio output to the loudspeaker. 
A high frequency tone control, which consists of a 
variable resistor and capacitor, is connected across 
the grids of the output stage. At the minimum 
resistance position of the variable resistor, maximum 
attenuation of the high audio frequencies is obtained. 


INTERNAL CONNECTIONS, 
OF SPEAKER 


Figure 4—Table Loudspeaker Wiring 


The plate circuit of the output stage is matched to 
the cone coil of the reproducer by means of a step- 
down transformer. 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-5Z3 is used as a rectifier and a suitable net- 
work of capacitors and resistors gives the necessary 
filtering and voltages. The loudspeaker field is used 
as a filter reactor. 


DATA 


These parts, which are shown on page 15, have been 
developed by the manufacturer of this receiver for use 
by service men to duplicate the original factory adjust- 
ments. 


Checking With Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The cuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting the 
cylinder into the center of a coil lowers its inductance, 
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while inserting the iron end increases its inductance. 
From this, it is seen that unless the trimmer ad- 
justment for a particular coil is perfect at alignment 
frequencies, inserting one end of the wand may 
increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location ah the various coils inside of the shield is 
shown in Figure 6. An example of the proper 
manner of using the tuning wand would be to assume 
the external oscillator were set at 1720 K. C. and the 
signal tuned in, and the output indicator connected 
across the voice coil of the loudspeaker. Then the 
tuning wand should be inserted, first one end and then 
the other end, into the top of the three transformers 
at the left of the R. F. assembly, facing the front of 
the chassis. A perfect adjustment of the trimmer 
would be evidenced by a reduction in output when 
each end of the wand is inserted in each of the three 
transformers. If one end—for example, the iron end 
—when inserted in one coil caused an increase in out- 
put, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage with two trans- 
formers having four adjustable capacitors that may 
require adjustment. The transformers are all peaked 


at 460 K. C. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector 
grid and ground. Connect the output indicator 
across the voice coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the 
station selector until a point is reached (Band 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the oscillator input until a slight 
indication is obtained in the output indicator. 


(c) Refer to Figure 8. Adjust each trimmer of the 
I. F. transformers until maximum output is 
obtained. Go over the adjustments a second 
time. 


This completes the I. F. adjustments. However, 
it is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlock- 
ing which always occurs. 


(3) R. F., OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 
Four R. F., oscillator and first detector adjustments 
are required in Bands “A” and ‘“‘X.” Three are 
required in Bands “‘B” and “‘C.” 


To properly align the various bands, each band 
must be aligned individually. The preliminary set-up 
requires the external oscillator to be connected between 
the antenna and ground terminals of the receiver 
and the output indicator across the voice coil 
of the loudspeaker. The volume and sensitivity 
controls must be at the maximum position and the 
input from the oscillator must be at the minimum 
value possible to get an output indication under 
these conditions. In the high frequency bands, it 
may be necessary to disconnect the oscillator from 
the receiver and place it at a distance in order to get 
a sufficiently low input to the receiver. 


Figure 6—Location of Coils in Shields 


The dial pointer must be properly set before start- 
ing any actual adjustments. This is done by turning 
the variable capacitor until it is at its maximum 
capacity position. One end of the pointer should 
point exactly at the horizontal line at the lowest 
frequency end of Band ‘‘A,”’ while the other end should 
point to within 1/64 inch of the horizontal line at 
the highest frequency end of Band ‘‘A.”’ 


Figure 8 shows the location of the trimmers for 
each band. Care must be exercised to only adjust 
the trimmers in the band under test. 


Band “’X” 
(a) Set the band switch at “X.” 


(b) Tune the external oscillator ro 440 K.C., sec 
the dial pointer at 410 K.C. and adjust the 
oscillator, detector and R.F. trimmers for 
maximum output. 


(c) Shift the external oscillator frequency to 175 
K.C. Tune in the 175 K.C. signal irrespective 
of scale calibration and adjust the series trim- 


uoinsod pupg ynm asupyy Kyyaprg—wpssriq, Buisy—L ain3d17 


(ANG) dvd 9ILA10819373 


“SNVUL “AT cd 40 SNOILI3NNOD TWNYALNI 
"SNVYL “AI ist waauD HOW 
om “oa ‘osu? foamy _Josmy 
WL lal aev? ears =a iG. =o “pont ad ve 
= AF us 1 Bz Heys 4 
anVads Gq og LKY OND : BR hes 
rt [ SNe ee fa Geena een She [notnaal™ chy 
MO —————sS | tng C asm ozn wy 2 
it 2 xovid 


re anaes. 


A 4 a 
\ eu] sr sexy tau\ ved 
we 

ie a 


HIVd ‘dvd 40 ; 
SNOLLOINNOD “WNYALNI SNOLLIANNOD GYVOE YOLSISIY 
» 


a8 3 I— 033. 
; 3 
th oe : hee ve wise | 
v q I 5 ow ew Hh = A 
2 
7 1 “SNVUL 3OVLSUSLNI 4 Gee th) 
40 “SNOLLS3NNOD “IVNYS.LNI VES eai-o 
NIBUD — $39 
—s8 
a 
eee || seal 
Ltt D 
—are- a vigole = ae DOVLSUELNI 
Y Mork I— 3078 WTS aS 4 | MOTISA’ 


"9, 


ame 


de RNBE 
Se RE 


$1109 “9S0 40 SNOILIZNNOD “WNY3LNI 


i Sra ed 
“oan al lo ‘aye o jo 
a3 By | a3 E.| 8 
‘o2u— MOTI 5 
Bend Se ee. = Be 
idl ets ft 7S Bin 
W3389— ane 
MO7N13A; 
yar ataine 
SNIMIM WWNUSLNI “SNVYL 83aM0d EE | 2 ova 
re S 
— ° Avo 


ae nr 
ees 3G: 
no 
oN - HOS. ee 
vr OSE 
mous 


0A. 
3 AWG - 039 ae 
oss, 


“UL O38-AIVIE 


$109 3°48 40 SNOLLDSNNOD TWNY3LNI 


A= ov 


na3u9= 


S09 “LNY 40 SNOILIaNNOD TWNY3LNI 

OG AI ee 
um (T, QE 
{fae 

03a MONA 
orl 3b 

TS SG 
NUD we 


MBIA dOL 


“ONO? 
ONY. 


OYLNOD ALINLISNIS 


OMLNOD 3NOL 


(a) 
(b) 


(c) 


(a) 
(b) 


mer, marked 175 K.C. on Figure 8, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 


410 K.C. as described in (b). 
Band “A” 


Set the band switch at ‘‘A.” 


Tune the external oscillator to 1,720 K.C., set 
the pointer at 1,720 K.C. and adjust the oscil- 
lator, detector and R.F. trimmers for maximum 
output. 


Shift the external oscillator frequency to 600 
K.C. Tune in the 600 K.C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mers, marked 600 K.C., Figure 8, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 


1,720 K.C. as described in (b). 
Band “’B” 


Set the band switch at ‘‘B.”’ 


Tune the external oscillator to 5,160 K.C. and 
set the pointer at 5,160 K.C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


1 
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(c) 


(d) 


(a) 
(b) 


(c) 


(d) 


Check for the image signal, which should be 
received at approximately 4,240 K.C. on the 
dial. It will be necessary to increase the ex- 
ternal oscillator output for this check. 


The antenna and detector trimmers should now 
be peaked for maximum output. 


Band ’C”’ 
Set the band switch at ‘‘C.” 


Tune the external oscillator to 18,000 K.C. 
and set the pointer at 18 M. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


Check for the image signal, which should be 
received at approximately 17,080 on the dial. 
It may be necessary to increase the external 
oscillator output for this check. 


Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then at the oscillator frequency and the 
RCA-6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 


Figure 8—Location of Trimmer Capacitors 
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INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 9—Universal Power Transformer Connections 
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3 CAYNOT BE MEASURED WITH ORDINARY VOLTMETER 


ALL D. C. VOLTAGES ARE TO GROUND 


Figure 10—Radiotron Socket Voltages 


(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with 
some instruments includes taps for operating on 110- 
volt lines. Figure 9 shows the. schematic circuit of 
the transformer and the proper voltage to be applied 
to the various taps. The taps are located on the power 
transformer assembly and are accessible without re- 
moving the chassis from the cabinet. 


(5) MAGNETIC PICKUP CONNECTIONS 


A Terminal Board is provided at the rear of the 
chassis for adding phonograph facilities to this instru- 
ment. Figure 11 shows the various types of connec- 
tions that will be required for the different turntable 
assemblies. 


(6) VARIATIONS IN MODELS 


There are four slight variations in the electrical 
circuits of these receivers, which should be noted in 
event service work is necessary in the circuits that 
differ from the diagrams. 

Group 1—C-52 1120 mmfd, 

R-48 60,000 ohms 
R-19 100,000 ohms 


Group 2—C-52 200 mmfd. 
R-18 100,000 ohms 
R-19 60,000 ohms 
R-20 10,000 ohms 

Group 3—R-28 and C-52 are removed from the re- 
sistor board inside of chassis and 
mounted externally on phonograph ter- 
minal board. No. 3 terminal has been 
added to terminal board. Electrically, 
this group is identical with Group 2, 
the schematic and wiring diagrams be- 
ing shown in Figures 1 and 5. 

Group 4—Resistor R-10 has been removed. Re- 
sistor R-59 has been added and Resistor 
R-21 has been changed to 2 megohms. 
Capacitors C-52 and C-43 have been 
changed to 1120 mmfd. Figures 2 and 7 
show the schematic and wiring diagrams 
of the models having these changes. 


(7) FIDELITY LINK 


It will be noted that a small link is mounted on the 
rear apron of the chassis which is closed on table 
models and open on console models. The purpose of 
the link is to increase the low frequency output of the 
receiver when open. 


(8) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if low-resistance meters are used, 


R-20 15,000 ohms 


such allowances must be made. 


RADIOTRON SOCKET VOLTAGES 


120-Volt A.C. Line —Maximum Volume and Sensitivity —No Signal 


Radi Cathode to Screen Grid Plate to Cathode 
a Nog: Ground Volts, to Ground Ground Volts, Current, 
es Pac Volts, D. C. Re M. A. 
RCA-6D6 R. F. 4.2 110 272 
Oscillator — — 225 
RCA-6A7 
4st Detector 4.6 1410 282 
RCA-6D6 I. F. 4.2 110 282. 
RCA-75 2nd Det. sl ~- 170 
RCA-76 A. F. 14.0 _- 252 
RCA-42 Power 22.0 295 290 
RCA-42 Power 79240) 295 290 
RCA-5Z3 Rectifier pene 


*Cannoc be measured with ordinary voltmeter. 
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SYPL'ON 


47 900'0! 


Stock 


oO. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrieTION 


RECEIVER ASSEMBLIES 


Board—Terminal board—Two terminals and 
link—For changing fidelity.............. 


Board—Antenna terminal board............ 


Brackec—Volume control, tone control or 
noise suppressor mounting bracket........ 


Cap—Contact cap—Package of 5........... 


Capacitor — Oscillator trimmer 


(C21, C25) 


capacitor 


Capacitor—100 mmfd. 
Capacitor—200 mmfd. 
Capacitor—300 mmfd. 
Capacitor—360 mmfd. 
Capacitor—400 mmfd. 
Capacitor—1120 mmfd. 
Capacitor—1120 mmfd. 
Capacitor—1120 mmfd. 
Capacitor—2850 mmfd. 
Capacitor—2850 mmfd. (C17, C56)........ 
Capacitor—0.004 mfd. (C49, C50)......... 
Capacitor—0.005 mfd. (C43) 
Capacitor—0.01 mfd. 
Capacitor—0.01 mfd. 
Capacitor—0.01 mfd. 
Capacitor—0.05 mfd. 
Capacitor—0.05 mfd. 
Gapacitor—Oimitd-s (C38) Renae ke 
Capacitor: tomfdes (C18) i eieeem ria: 
Capacitor—0.1 mfd. (C7, C14, C30, C39, 
C57 


(GAS) * ota re: 
(C52)* 


Gapacitor——0.2 oimidn(G4 7p) meen ee 
Capacitor—10 mfd. (C53, C54) 


Capacitor pack—Comprising one 0.5 mfd., 
one 10 mfd. capacitor (C42, C51).. 


Capacitor pack—Comprising one 4 mifd., 
one 10 mfd. and one 8 mfd. capacitor (C45, 
GAGE C55) epee corse avon che 


Clamp—Electrolytic capacitor clamp—For 
capacitor stock No. 7790 


Clamp—Electrolytic capacitor clamp—For 
(Shoplsideyewmoa < ING) SGVAS, Hoo oe Booed agen 
Coil—Antenna coil ‘““PB-LW”’ (L1, L2, LS, 
E6313) 
Coil—Antenna coil ‘“‘B.S.W.”’ (L3, L4, L7, 
JOG eee oon te doce co ab mente 


List 
Price 


Loe 


DOL 


Stock 
No. 


7808 


7805 


7807 


7809 


7801 


4371 
4631 


10907 
3376 


4604 


4625 


DescriPTION 


Coil—Detector coil ‘“‘P.B.-L.W.” (L9, L10, 
Piswiet se CONC Tipe ce oe. a 


Coil—Detector coil ‘‘B.-S.W.’’ (L141, L142, 
[Eatsy, SCM) (NOCH KONE cas Se ube oue 


Coil—Oscillator coil ‘‘B.S.W.’’ (L19, L20, 
[23 124.073" C28) 


Coil—Oscillator coil ‘‘P.B.-L.W.” (L17, L18, 
1692 CPA CIE I CINE eee a, Susie MRE CIES 


Condenser—3-gang variable tuning condenser 


(C65 C165 C20) eee parect len aparsevelPrce sis: 2ce her 


Cover—Fuse mount cover...........++--- 


Fuse—3-ampere—Package of 5............ 


Mount — Fuse mount — 105—125-vole in- 
SCLUINICHCE Pee eye eee a eres cee eeee er 


Mount—Fuse mount for 200—-250-volt in- 
SELUIMCHCM AC RE terete hice anaes 


Resiscor—Wire wound resistor—Comprising 
one 6500-ohm-4500-ohm and 450 sec- 
ELON MCR SOM OIRO) seerrciererate creo cle 


Resistor—400 ohms—Carbon type—4 watt 
—Package of 5 (RO, R3, R412) 


Resistor—500 ohms—Carbon type—14 watt 
—-package Of ON (R10) Gn enieeicics acess 


Resiscor — 2500 ohms — Carbon type — 4 
watt—Package of 10 (R6, R14, R13).:... 


Resistor — 3000 ohms — Carbon type — 4 
watt Package of 5 (RIZ)a. a,c he see on 


Resistor — 5000 ohms — Carbon type — 4 
watt—Package of 10 (R22) 


Resistor—10,000 ohms—Carbon type—4 
watt (R20)—Package of 5 

Resiscor—15,000 ohms—Carbon type—4 
watt—Package of 5 (R20) 


Resistor—60,000 ohms—Carbon type—4 
watt—Package of 5 (R8, R18*, R19, R23, 
R26) 


Resistor—100,000 ohms—Carbon type—4 
watt—Package of 5 (R2, R7, R18, Ri9*). 


Resistor—400,000 ohms—Carbon type—l4 
Wate (59) =——Package oll Oneeemenee cme. 


Resistor — 1 megohm — Carbon type — 4 
watt—Package of 5 (R16, R21)......... 


Resistor — 2 megohms — Carbon type — 4 
watt—Package of 5 (R15, R21,* R28).... 


Resistor—10,000 ohms—Carbon type—% 
watt—Package of 5 (R27) 


Resistor—13,000 ohms—Carbon type—% 
watt—Package of 10 (R29) 


Resistcor—30,000 
watt (R25 ) 


Resistor—100 Ghme = Flewible type—Pack- 
age of 10 (Ri, R4) 


Rheostat—Sensitiviry control (R5)......... 


e.10) eV beira) (eh) 616,06: 9. 


ohms—Carbon type—1 


Silejtevell® [e) (oei/e]\» ‘elie lee) [s) ia els leile (0 10) 4/18) te 


List 


Price 


:39 


.70 


J 


* R18—60,000 ohms—Some models. 
* R19—100,000 ohms—Some models. 


* R20—15,000 ohms—Some models. 
* R21—2'mezgohms—Some models. 
* C52—1120 mmfd.—Some models, 


REPLACEMENT PARTS (Continued) 


DescripTION 


’ Shield—Antenna, detector or oscillator coil 
shield 


Shield—First detector—Oscillator Radiotron 


shield 


Shield—First detector—Oscillator Radiotron 
shield top 


Shield—I. F. amplifier Radiotron shield 
Shield—I. F. amplifier Radiotron shield top. . . 
Shield—Oscillator coil wiring shield—Shields 


oscillator coil wiring from R. F. coil— 
Complete with terminal board, clamp and 
resistor 


Shield—Oscillator wiring shield—Shields os- 
cillator coil wiring from R. F. coil—Com- 
plete with terminal strip and resistor 


Shield—R. F. amplifier—Radiotron shield... 


Shield—R. F. coil wiring shield with two 
resistors and terminal board 


Socket—Dial lamp socket 

Socket—4-contact Radiotron socket 
Socker—5-contact Radiotron socket 
Socket—6-contact Radiotron socket......... 
Socket—7-contact Radiotron socket 


Switch—Range switch (S2, S3, S4, S5, S6, 
S7, S8, S9, S10, S11, $12) 


Tone control (R24, S1) 


Transformer—First intermediate frequency 


transformer (L25, L26, C32, C33, C34)... 


Transformer—Power transformer—105—125 
volts—50-60 cycles (T1) 


Transformer—Power transformer—105—125 
volts—25—40 cycles 


Transformer—Power transformer—105—250 
volts—40-60 cycles 


Transformer and reactor—Interstage trans- 
former and reactor (T2, L29) 


Volume control (R32) 


DRIVE ASSEMBLIES 
Arm—Band indicator operating arm 


Ball—Steel ball for variable condenser drive 
assembly—Package of 20 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled 


Drive—Variable tuning condenser drive com- 


List 


Price 


$0.45 


36 


.20 
2) 
315) 


Stock 
No. 


4364 


4704 
4367 


4520 


3943 


3993 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTION 


Gear—Spring gear assembly complete with 
hub, pinion, gear, cover and spring 


Indicator—Band indicator—Celluloid....... 


Indicator—Station selector vernier pointer— 


Screen—Translucent screen for dial light— 
Package of 2 


Screw—No. 6—-32-5/32” square head set screw 
for band indicator operating arm or con- 
denser drive—Package of 10 


Spring — Band indicator and arm tension 
spring—Package of 5 


Stem—Stration selector pointer stem 
Stud—Band indicator operating arm stud— 


Package of 5 


REPRODUCER ASSEMBLY 
(TABLE MODEL) 


Coil—Field coil (L31) 


Cone—Cone mounted and centered on hous- 


Reproducer complete 


Transformer—Output transformer (T3) 


REPRODUCER ASSEMBLY 
(CONSOLE MODEL) 


Cable—4-conductor—Reproducer cable 


Coil—Field coil magnet and cone support 
L31 


Cone—Reproducer cone—Package of 5 (L30). 
Reproducer complete 


Transformer—Output transformer (T3) 


MISCELLANEOUS PARTS 


Bezel—Metal bezel (escutcheon) for station 
selector dial 


Dial—Sration selector dial 
Glass—Station selector dial glass 


Knob—Sration selector, volume control, tone 
control, noise suppressor rheostat on range 
switch knob—Package of 5 


Lamp—Dial lamp—Package of 5 
Ring—Retaining ring for dial glass—Package 


Screw assembly—Chassis mounting screw as- 
sembly—Comprising four screws, 
lockwashers, four washers, four spacers and 
eight cushions 


four 


Screw—No. 8-32-75"" headless set screw for 
knobs—Package of 10 


Instructions for 


RCA Victor 221 


Six-Tube ‘’Selective Short-Wave”’ Superheterodyne 


INTRODUCTION 


This console radio receiver may be operated in 
either of two tuning ranges, one covering the usual 
band of from 540 to 1500 kilocycles and the other 
covering a band of from 5400 to 15,350 kilocycles. 
Between the limits of the latter range are included 
four of the internationally-assigned short-wave 
broadcast bands, located at 49, 31, 25 and 19 meters, 
respectively. Thus, in addition to providing enter- 
tainment from the accustomed broadcasting stations, 
this instrument permits direct reception of programs 
from the principal short-wave broadcast transmitters 
located in all parts of the world. 


Short-wave facilities in this instrument are built- 
in as integral parts of the radio chassis—not simply 
connected to an existing chassis as a short-wave 
adaptor — resulting in distinctly superior per- 
formance. Both tuning ranges are quickly inter- 
changeable by means of a push-pull switch on the 
front of the cabinet. Other features contributing 
to tuning ease and accuracy are: (1) the “vernier” 
dual-ratio station selector drive, permitting either 
rapid or fine adjustments independently; and (2) 
the clock-type “full-vision” illuminated dial, cali- 
brated directly in frequency for both ranges. 


INSTALLATION 


Location—The instrument should be placed 
convenient to the antenna and ground connections 
and near an electrical outlet. 


Tubes—The instrument is equipped and tested 
at the factory with RCA Radiotrons and is shipped 
with these tubes installed. Before making the 
required external connections, however, it will be 
advisable to examine the tube installation, as one or 
more of the tubes, shields or dome terminal clips 
may have been jarred loose in shipment. Refer to 
the tube location diagram printed on the rating 
label inside the cabinet and make certain: 


(1) That all tubes are in the proper sockets and 
pressed down firmly. 


(2) That all shields are rigidly in place over the 
tubes represented by double circles on the 
diagram. 


(3) That the spring connectors of the short 
flexible (erid) leads shown on the diagram 
are securely attached to the dome terminals 
of the proper tubes. 


NOTE—The grid lead for the RCA-2B7 must be 
enclosed by the elindrical tube shield. A slot is provided 
at the bottom of this shield for entrance of the lead. 


Antenna and Ground—The efficiency of any 
antenna varies greatly with the frequency of incom- 
ing radio waves, a given length being excellent at 
certain frequencies and comparatively poor at 
others. For uniform results throughout a wide tun- 
ing range such as found in this instrument, therefore, 
an antenna of adjustable length would be desirable 
theoretically. From a practical standpoint, how- 
ever, very good results will be obtained using two 
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antennas of different length, one 24-29 feet for short- 
wave reception and the other 50-100 feet for recep- 
tion in the standard broadcast band (540-1500 ke.), 
the lead-in considered as part of the total length in 
each case. 


The shorter antenna may be used alone if pre- 
ferred, but probably will not be satisfactory for 
receiving distant or low-power stations in the 
standard broadcast band. Further, no advantage 
will be gained by its use on the shorter wavelengths 
unless it can be installed so that the majority of its 
length is unshielded (not contained in a building of 
metallic construction) and sufficiently remote from 
sources of man-made interference (such as house- 
wiring, power lines, street-railways and passing 
automobiles) to prevent excessive noise. If these 
conditions cannot be fulfilled, it will be preferable to 
erect a single antenna of compromise length (100- 
105 feet overall), which, in addition to providing 
excellent results in the standard broadcast band, 
will also favor reception in the short-wave broadcast 
bands located at 49, 31, 25 and 19 meters. 


Good reception is many installations will be 
obtained without connecting the instrument to an 
external ground, since the power line characteristics 
often render a separate radio ground unnecessary. 
In any case, however, best results will be insured by 
grounding the set in the conventional manner to a 
water-pipe or radiator, or to a metallic pipe or stake 
driven from five to eight feet into the soil. The 
ground lead when used should be short, preferably 


not more than 15 feet in length, and connected to a 
clean portion of the pipe or stake surface by means 
of an approved ground clamp. 

A terminal board is provided at the rear of the 
receiver chassis for connection to the antenna and 
ground. Attach the antenna wire or lead-in to the 
left-hand terminal (marked ANT.) and the ground 
wire to the right-hand terminal (marked GND.). 
Tighten both terminals with a screw-driver to insure 
permanent electrical connections. 

Power Supply—Connect the power cord of the 
instrument to an electrical outlet supplying alter- 


nating current at the voltage and frequency (cycles) 
specified on the rating label. While any voltage 
within the specified limits may be employed, a 
change in the internal connections will be re- 
quired if the local voltage is less than 110 (for 
100-125 volt models) or 220 (for 200-250 volt 
models). The alternative connections are shown in 
the Service Data section of this booklet and the 
changeover, when necessary, preferably should be 
made by the dealer. Consult your power company 
if you are in doubt as to the specific voltage or 
frequency of the supply. 


OPERATION 


Controls—The four control knobs on the front 
of the cabinet, in sequence from left to right, are: 


(1) Power Switch and Tone Control—The 
power switch operates at the counter- 
clockwise end of the control range. A slight 
clockwise rotation actuates the switch, 
causing illumination of the dial—indicative 
of normal operation. Continued clockwise 
rotation increases the treble response 
gradually. 


(2) Volume Control—Sound level (volume) in- 
creases upon rotation of this control in a 
clockwise direction. 


(3) Station Selector (Dual Knob)—The large 
knob (adjacent to panel) should be used for 
rapid approximate settings of the dial pointer 
and the small outer knob for accurate or 
“vernier” adjustments. The lower end of 
the pointer traverses a scale calibrated 
directly in kilocycles to facilitate the selec- 
tion of stations transmitting in the standard 
broadcast band (540 to 1500 ke.). Stations 
in the short-wave range (5400 to 15,350 ke.), 
however, should be located with the upper 
end of the pointer which passes over a scale 
calibrated in “megacycles” (thousands of 
kilocycles). Bracketed segments adjacent to 
the upper scale indicate the positions and 
approximate spans of the short-wave broad- 
cast bands, each being identified with respect 
to its nominal wavelength: 49 M, 31 M, 
25 M and 19 M (meters). 


(4) Range Switch—This switch is of push-pull 
construction and adapts the receiver for 
operation within either tuning range as 
follows: 


(a) Inward Position—For standard broad- 
cast band (540 to 1500 kilocycles). 


(b) Outward Position—For short-wave range 


(5400 to 15,350 kilocycles). 


Procedure—The actual operation is simple and 
not unlike that of more conventional instruments 
designed for the reception of standard broadcast 
programs alone. However, the full possibilities of 
any short-wave receiver cannot be attained unless 
the user has a practical knowledge of short-wave 
transmission behavior and operating schedules. It 
is therefore recommended that the appended Notes 
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on Short-Wave Reception and the inserted Short- 
Wave Broadcasting Station List and Program 
Schedule be studied carefully. 


A brief outline of the recommended operating 
procedure should suffice: 


1. Set the Range Switch for the frequency range 
within which the desired station is included. 


2. Turn the Power Switch “on” and adjust the 
Tone Control to its extreme clockwise position— 
for full-range reproduction. Wait a few seconds in 
order that the tubes may attain the proper 
temperature before attempting further operation. 


3. Advance the Volume Control to a position 
near the middle of its range and rotate the Station 
Selector until the dial indicator assumes a 
position coincident with the listed frequency of 
the desired station. Then with the vernier control 
(small knob), turn the selector very slowly over a 
narrow range on each side of that setting, advancing 
the Volume Control further in a clockwise direction 
and repeating the tuning process, if necessary, until 
the signal is heard. 

NOTE —This procedure is important—especially so for 
short-wave reception. Because of the wide band of fre- 
quencies covered by the short-wave range, tuning is 
critical (sharp). A signal of suitable strength often will 
be imperceptible if passed through rapidly or in a hap- 
hazard manner. 

4. After receiving the signal, turn the Volume 
Control] counter-clockwise until the volume is re- 
duced to a low level. Then readjust the Station 
Selector accurately to the position mid-way between 
the points where the quality becomes poor or the 
signal disappears. This setting minimizes the propor- 
tion of background noise and provides the fine quality 
of reproduction possible with this instrument. 


5. Adjust the Volume Control to the desired 
volume level. 
~NOTE—The automatic volume control built into this 
instrument maintains the volume level substantially 
constant irrespective of normal fluctuations of signal 
strength (fading). Also, other stations with good signal 
strength will be received at approximately the same 
volume without readjustment of the Volume Control. 

6. Turn the Tone Control counter-clockwise if 
decreased treble response is preferred or to reduce 
noise interference if excessive. 

7. When through operating, return the Tone 
Control to its counter-clockwise extremity, thus 
switching “off” the power. 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that The sky wave, however, travels into the higher 
no previous experience or special skill is required layers of the atmosphere and is reflected back to 
for proper operation, its full possibilities can be the earth’s surface at an appreciable distance from 
realized only by those familiar with the general the station. With short-wave signals, the sky wave 
characteristics of transmission on the shorter wave- usually does not return within the radius covered 
lengths. The following notes are a summary of by the ground wave, resulting in a so-called dead- 
extensive data compiled mainly by experimentation spot region within which reception is impossible or 
and should be found both interesting and helpful, extremely unsatisfactory. The length of the region 
especially to beginners in the field of short-wave wherein such conditions are effective is known as the 
reception. skip distance, varying greatly from day to night 


and from summer to winter approximately as shown 
in Table I. 


When attempting to receive distant or foreign 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 


500 kilometers) or more, although good reception : ; : 
( ) i 80.8 P stations, the time standards observed at various 


at distances greater than 1500 miles (2400 kilo- longitudes throughout the world must be considered 
meters) can be expected only when a large portion — 4.3.99 p_ M. in New York or 7:00 P. M. in Chicago, 


pari signal path: les in darkness. it is of the next day—1:00 A. M. in London, 2:00 
Thirty-one (31) meter stations afford greatest A. M. in most of Europe and 11:00 A. M. in Australia. 
reliability of service to receivers situated at a dis- On the American continents, therefore, regular eve- 
tance exceeding 800 miles (1300 kilometers). Good ning broadcasts from Europe will be received in the 
reception from distant stations in this band is late afternoon and from Australia in the early morn- 
possible both day and night. ing. Special programs, however, are frequently 
Reception from stations operating in the 25 transmitted from European stations at times chosen 
meter band is most common when a span of 1000 for evening reception in America. ; 
miles (1600 kilometers) or more separates the Although reception on the short wave-lengths 18 
receiver and transmitter. Such transmission over less affected by atmospherics or static and good 
distances of less than 2000 miles (3200 kilometers) results may be had in midsummer even during a 
will be received best during daylight hours. The thunder storm, the reverse is true of man-made 
more distant stations, however, can still be heard interference. Electrical machinery such as trolleys, 
well after nightfall under favorable conditions. dial telephones, motors, electric fans, automobiles, 
; : ‘ airplanes, electrical appliances, flashing signs and 
In the 19 meter band, stations situated ata distance oil burners create far more interference to the shorter 
of 1500 miles (2400 kilometers) or greater will be waves than to frequencies in the standard broadcast 
found most satisfactory. Signals in this band will band (200 to 555 meters). 
generally be heard during daylight hours—rarely While the foregoing statements are valid, many 
after nightfall or when any appreciable portion of other factors may so influence the transmission of 
the transmission path is in darkness. Wave-lengths short waves that exceptions are probable in certain 
below 19 meters are useful only when transmitted locations. Experience in the operation Ae Mae 
entirely through daylight and Over long distances wave receivers in a given location is the best guide 
(2000 miles or more); ordinarily they cannot be as to what to expect in reception at various times. 
received after sunset. Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
Transmitted signalsof any wave-length are known a non-commercial organization and issues a monthly magazine (Interna- 
ite z ee 3 tional Short- Wave Radio) which contains up-to-date information pertain- 
to divide into two components—the ground wave ing to short-wave broadcasting, amateur activities and commercial, police 
and the “sky” wave. ‘The former remains close to tier et te at oe alg cote of te por 
the earth’s surface, providing reliable service only —_odica! may etna er tonal Short Wave Club, P. 0, Box 713, Klon- 
over short distances from the broadcasting station. dyke, Ohio UISok 


Table I—Effect of Time of Day and Season of Year on Short-Wave Transmission * 
ns 


Sky Wave (Mid-Summer) Sky Wave (Mid-Winter) 
Ground-Wave Approximate Range Approximate Range 
LN pee eee Noon Midnight Noon Midnight 
Miles Kilom. Miles Kilom. Miles Kilom. Miles Kilom. Miles Kilom. 
100 90 145 —90 —145 90—600 145—960 90—100 145—160 90—2500 145—4000 
49 15 120 100—200 160—320 250—5000 400—8000 200—600 320—960 400—o 640—eo 
31 60 97 200—700 320—1125 | 1000—< 1600—s 500—2000 800—3200 | 1500— 2400—e 
25 50 80 300—1000 480—1600 | 1500—e 2400—c 600—3000 960—4800 | 2000—c 3200—o 
19 35 56 400—2000 640—3200 | 2500—c 4000—eo 900—4.000 | 1450—6400 >.< X 
1S 15 24 700—4000 | 1125—6400 x x 1500—co 2400—o , EXS me 


co —Unlimited distance. X—Ordinarily cannot be heard. 


* Time and season apply to transmitting station. Distances specified are based on relatively high-power transmission and favorable conditions of 
reception. 
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SERVICE DATA 


Electrical Specifications 


Voltage: Rating. i <5 <.0 s/s1a/sio clersrocsteisldletouslteieinoie nicer eieteels 100-125 Volts 
Frequency Rating 2... <.ccasincilenitesiscie cas akeaics 25-60 and 50-60 Cycle 
Power Consumption............. 60 Cycle, 75 Watts; 25 Cycle, 80 Watts 
Nuamber, and Type of Tubess..0 00 40 doe oon coe saehie ber 2 RCA-58, 

1 RCA-2A7, 1 RCA-2B7, 1 RCA-2A5, 1 RCA-80—Total 6 
Tuning Ranges...... ...940 K. C.-1500 K. C.—5400 K. C.-15,350 K. C. 
Undistorted Outpatie.. es. ode ee oe to eeremene 1.75 Watts 


RED FIELD. 
OIL 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure C—Loudspeaker Wiring 


This receiver is a six-tube two-band A. C. operated Superheterodyne 
Receiver combining the standard and short-wave broadcasting bands. 
The frequency ranges are selected by means of a two-position switch. Other 
features include a double reduction vernier drive using two concentric 
knobs giving a 10-1 and a 55-1 ratio of speed reduction, a continuously 
variable tone control, ten-inch electrodynamic .loudspeaker, automatic 
volume control, single Pentode output tube and the inherent sensitivity, 
selectivity and tone quality of the Superheterodyne. 


The chassis is of compact construction, affording unusual accessibility to 
all parts and adjustments. An “Airplane” type dial calibrated in frequency 
and showing the location of the short-wave bands is a special feature of 
this instrument. Figure A shows the schematic circuit, Figure B the 
wiring diagram and Figure C the loudspeaker wiring. 


Line-Up Capacitor Adjustments 


In order to properly align this receiver, it is essential that Stock No. 
9050 Test Oscillator be used.. This oscillator covers the frequencies of 150 
K. C. to 20,000 K. C. continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a non-metallic screwdriver such 
as Stock No. 7065 and an output meter are required. The output meter 
should be preferably a thermo-couple galvanometer connected across or in 
place of the cone coil of the loudspeaker. 


I. F. Tuning Adjustments—Two transformers comprising four 
tuned circuits are used in the intermediate amplifier. These are tuned to 
370 K. C. and the adjustment screws are accessible as shown in Figure D. 
Proceed as follows: 


(a) Short-circuit the antenna and ground terminals and tune the re- 
ceiver so that no signal is heard. Set the volume control at maxi- 
mum and connect a ground to the chassis, 


(b) Connect the test oscillator output between the first detector con- 
trol grid and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that, with the receiver volume control at maximum, a slight 
deflection is obtained in the output meter. 


(c) Adjust the secondary and primary of the first and then the second 
I. F. transformers until] a maximum deflection is obtained. Keep 
the oscillator output at a low value so that only a slight deflection 
is obtained on the output meter at all times. Go over these adjust- 
ments a second time, as there is a slight interlocking of adjust- 
ments. This completes the I. F. adjustments. 


R. F. and Oscillator Adjustments—The R. F, line-up capacitors 
are located at the botiom of the coil assemblies instead of their usual 


position on the gang capacitor. They are all accessible from the bottom of 
the chassis except the 600 K. C. series capacitor, which is accessible from 
the rear of the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the position of the indicator pointer 
when the tuning capacitor plates are fully meshed. It should be 
coincident with the radial line adjacent to the dial reading of 540. 
Then set the Test Oscillator at 1400 K. C., the dial indicator at 
1400 and the oscillator output so that a slight deflection will be 
obtained in the output meter when the volume control is at its 
maximum position. 

(b) With the Range Switch at the “in” position, adjust the three 
trimmers under the three R. F. coils, designated as L. W. in Figure 
D, until a maximum deflection is obtained in the output meter. 
Then shift the Test Oscillator frequency to 600 K. C. The trimmer 
capacitor, accessible from the rear of the chassis, should now be 
adjusted for maximum output while rocking the main tuning 
capacitor back and forth through the signal. Then repeat the 
1400 K. C. adjustment. 

(ec) Now place the Range Switch at the “out” position, shift the 
Test Oscillator to 15,000. K. C. and set the dial at 15 on the mega- 
eycle scale. Adjust the three trimmer capacitors designated as S. W. 
in Figure D for maximum output, beginning with the oscillator 
trimmer. It will be noted that the oscillator and first detector 
trimmers will have two positions at which the signal will give maxi- 
mum output. The position which uses the lower trimmer capaci- 
tance, obtained by turning the screw counter-clockwise, is the proper 
adjustment for the oscillator, while the position that uses a higher . 
capacitance is correct for the detector. Both of these adjustments 
must be made as indicated irrespective of output. The R. F. is merely 
peaked. Inconjunction with the detector adjustment, it is necessary 
to rock the main tuning capacitor back and forth while making 
the adjustment. This completes the line-up adjustments. 

The important points to remember are the need for using the minimum 
oscillator output to obtain a deflection in the output meter with the volume 
control at its maximum position and the manner of obtaining the proper 
high frequency oscillator and detector adjustments. 


Power Transformer Connections 


The power transformer used in this model has a tapped primary 
winding. The transformer is normally connected for lines ranging in voltage 
from 110 to 125 volts. If for any reason the line is normally below 110 volts, 
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Figure D—Location of Line-Up Capacitors 


the connections should be changed so the tap will be used. Thisis done by 
unsoldering the black with red tracer transformer lead connected to the 
power switch (on tone control) and substituting the red and black lead 
normally taped up. The black with red tracer lead should then be carefully 
taped to prevent short-circuit. 


TUBE SOCKET VOLTAGES 


115 Volts, A. C. Line—No Signal 


Cathode to Cathode to 
Type No. Bese REE —— Grid, mee we Ve gate Carrere Heater Volts 
1. RCA-58 R. F. 3.0 100 265 6.0 2.42 
2. RCA-2A7 lst Det. Osc. 3.0 100* 265* 2.0* 2.42 
3. RCA-58 I. F. 3.0 6.0 2.42 
4. RCA-2B7 2nd Det. A. V. C. 1.5 1.5 2.42 
5. RCA-2A5 Power 16.0 35.0 2.42 
6. RCA-80 Rectifier 725 Volts R. M. S.—75 M. A. Total Current 4.80 
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* The voltages and current refer to the detector part of the tube. 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Resistor — 30,000 ohms — Carbon type — 1 
watt (R6) 
Cap—Contact cap—Package of 5 


Shield—2nd detector Radiotron shield— 
[PEER A Dor Dood dad ones oomon DIOS gion 


Resistor—1 megohm—Carbon type—)4 watt 
(R10, R11)—Package of 5 

Resistor—100,000 ohms—Carbon type—4 
watt (RI, R3)—Package of 5 

Resistor—6,500 ohms—Carbon type—1 watt 
(R20)—Package of 5 

Resistor—250,000 ohms—Carbon type—% 
watt (R16)—Package of 5 

Socket—Dial lamp socket 

Socket—7-contact Radiotron socket......... 

Resistor—50,000 ohms—Carbon type—l4 
watt (R14, R17)—Package of 5 

Resistor—850 ohms—Carbon type—)4 watt 
(R13)—Package of 5 

Capacitor—.02 mfd. (C34) 

Shield—Radiotron shield top 

Capacitor—.01 mfd. (C6, C21) 

Capacitor—.20 1ntd (C32) ee rset es ee 

Screw—Square head No. 6-32-14” set screw 
for condenser drive—Package of 10 

Capacitor—4. mfd. (C28) 

Capacitor—50 mmfd. (C10) 

Socket—4-contact Radiotron socket......... 

Capacitor—Adjustable capacitor (C13) 

Capacitor—.1 mfd. (C5, C15, C25, C33) 

Screw—No. 4-40-3%"’ serew for fastening 
station selector pointer—Package of 20.... 

Capacitor—.05 mfd. (C19, C27) 

Resistor—600 ohms—Carbon type—)4 watt 
(R2, R4, R7)—Package of 5 

Resistor—400 ohms—Carbon type—I1 watt 
(R18)—Package of 5 

Capacitor—.05 mfd. (C3, C16) 

Screw—Chassis mounting screw assembly 
comprising 4: screws, 4 washers, and 4 cush- 


Mounting assembly — Variable condenser 
mounting assembly comprising 3 bushings, 
3 lockwashers, 3 nuts, and 3 washers 


Capacitor—300 mmfd. (C30, C31) 
Capacitor—9 mmfd. (C39) 


Resistor — 3,500 ohms — Carbon type — 14 
watt (R21)—Package of 5 


Shield—l1st detector Radiotron shield 


Screen—Translucent screen for dial light— 
hackar evotranmenmerae 2 ear k aacktahe rar 


Shield—Antenna, R. F. or oscillator coil 


Resistor —10,000 ohms—Porcelain type (R19) . 
Capacitor—2,700 mmfd. (C18, C29, C40).... 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Capacitor—390 mmfd. (C14) 

Knob—Range switch or tone control knob 
—Package of 5 

Screw—No. 8-32-14” headless cup point set 
screw for station selector knob—Package 


Knob—Volume control knob—Package of 5. 

Knob—Station selector knob—Package of 5. 

Resistor—2 megohm—Carbon type— 4 watt 
(R12)—Package of 5 

Resistor—60,000 ohms—Carbon type—4 
watt (R5, R8, R15)—Package of 5 

Capacitor—10 mfd. (C37) 

Glass—Station selector dial glass........... 

Ring—Retaining ring for dial glass—Pack- 
age of 5 

Capacitor—Comprising one .005 mfd. and 
one .035 mfd. (C35, C36) 

Socket—6-contact Radiotron socket—Out- 


Condenser—3-gang variable tuning conden- 
ser (C4, C9, C11) 

Volume control (R9) 

Switch—Range switch (S1, $2, $3, $4) 

Transformer—First intermediate frequency 
transformer (L13, L14, C23, C24) 

Transformer—Second intermediate frequency 
transformer (L15, L16, C26, C41)........ 

Coil—R. F. coil (L5, L6, L7, L8, C7, C8).... 

ae coil (L9, L10, L11, L12, C12, 

17) 

Coil—Antenna coil (L1, L2, L3, L4, Cl, C2). 

Drive—Variable tuning condenser drive 
assembly complete 

Capacitor pack—Comprising one 8. mfd. and 
two 4. mfd. capacitors (C20, C22, C38).... 

Shaft—Tuning condenser drive assembly 


Tone control_complete (R22).........-.-.-- 
Dial—Station selector dial—Package of 5.... 
Bezel—Metal bezel for station selector dial. . 
Pointer—Station selector pointer—Package 


Socket—6-contact Radiotron socket 

Shield—I. F. and R. F. amplifier Radiotron 
shield 

Transformer—Power transformer—105-125 
volts 50-60 cycles (T1) 

Transformer—Power transformer—105-125 
wolisrj—A0, Cy.Clescmraie.qncea re tei: oie 

Ball—Steel ball for condenser drive assembly 
= backare ot 20 neits neiate esate etclts) st 


REPRODUCER ASSEMBLIES 


Transformer—Output transformer (T2)..... 

Cable—3-conductor reproducer ceble 

Cone—Reproducer cone (L17)—Package of 5. 

Coil—Field coil, Magnet and cone support 
(L18) 


Reproducer complete 
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RCA Victor 
32-Volt D. G Receiver Medel 223 


6-Tube Broadcast and Police Call Super-Heterodyne 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. | 
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RCA VICTOR MODEL 223 
SERVICE NOTES 


Electrical Specifications 


Wolcace Rating ine vsg cn ken) 26-40 Volts D. C. 
Power Consumption: ........ 60 Watts at 32 Volts 
Number and Types of Radiotrons..... 2 RCA-6D6, 
4 RCA-6A7, 1 RCA-6B7, 1 RCA-38, 1 RCA-84 
—Total, 6 

i ypevorDallascel-amps sq-e ey ane Amperite 5-16 
Undistorted Output... .1.4 Watts (Max. 1.6 Watts) 
Tuning Frequency Range..... 540 K. C.-1500 K. C. 
and 1400 K. C—2800 K. C. 


This receiver is a six-tube, 32-volt D. C. super- 
heterodyne designed primarily for operation from 32- 
volt farm lighting circuits. Excellent sensitivity and 
selectivity, large undistorted output and excellent tone 
quality are inherent features of this receiver. Other 
outstanding features include 10-inch electro-dynamic 
loudspeaker, wide tuning range (police, aviation and 
broadcast), ballast lamp for voltage fluctuations, and 
a separate power supply with a newly designed filter 
unit. 


Figure 1 shows the schematic circuit diagram, Figures 
2 and 3 the chassis and power unit wiring, and 
Figure 5 the assembly wiring diagram. The replace- 
ment parts are given on page 9g. 


Description of Circuit 


The circuit of this receiver is similar in many ways 
to the usual six-tube superheterodyne, although the 
power supply differs in several respects. Chiefly 
among the differences is the use of a vibrator interrup- 
ter for obtaining alternating current and a tube rectifier 
for rectifying it at a higher voltage. 


The R. F. stage uses Radiotron RCA-6D6, which is 
a six-volt heater type super-control R. F, amplifying 
tube. The function of this stage is to select and 
amplify the desired incoming signal and apply it to the 
first detector. 


The next tube is a combined oscillator-detector 
which is known as the RCA-6A7 and which provides 
a local signal and a detector for obtaining an I. F. 
frequency. The local oscillator, due to the bridge 
circuits used, provides a signal that has a constant 
frequency difference from the incoming R. F. signal 
(175 K. C. higher) at all points throughout the tuning 
range. The detector portion of the tube serves to 
extract the beat frequency from the combined signals 
(oscillator and signal) and apply it to the grid of the 
Pobasta ge. 


The plate circuit of the first detector and the grid 
and plate circuits of the I. F. tube are all tuned by 


means of small adjustable capacitors to 175 K. C. 
This group of tuned circuits, together with the R. F. 
circuits, provides the high selectivity of the receiver. 


Radiotron RCA-6D6 is used in the I. F. stage. 
Radiotron RCA-6B7 is used as a diode second 


detector, automatic volume control and audio ampli- 
fier. The D.C. component of the rectified I. F. signal 
on the second detector diode is used for automatic bias 
on the R. F., first detector and I. F. tubes. The audio 
component of the rectified signal is applied to the 
pentode section of the RCA-6B7 for further amplifi- 
cation at audio frequencies. 


The output of the second detector is applied to the 
grid of Radiotron RCA-38, pentode output amplifier. 
Resistance coupling is used between the detector and 
the output tube while a step-down transformer serves 
as an impedance matching device between the plate 
circuit of the RCA-38 and the voice coil of the 
loudspeaker. 


Field excitation for the loudspeaker is obtained by 
connecting it directly across the 32-volt direct current 
supply. Heater excitation for the tubes described is 
obtained by connecting them in series and placing the 
entire circuit across the 32-volt line. 


Plate and grid voltages for all tubes are obtained 
from a special plate supply unit which consists of a 
vibrator, a tube rectifier, a thermal voltage regulator 
and a special filter network for reducing hum or 
vibrator interference to a negligible degree. The purpose 
of the vibrator is tointerrupt the direct current andapply 
it first in one direction and then in the opposite direction 
across individual sections of the primary of the power 
transformer. The transformer steps the voltage up 
several times and applies it to the plates of the full- 
wave rectifier, Radiotron RCA-84. The filament of 
this tube is connected in series with the Amperite 5-16 
voltage regulating tube. This regulating tube main- 
tains a constant current through the rectifier filament 
over a wide variation of line voltages. 


The range switch provides a quick means of shifting 
from one frequency band to the other. The regular 
band covers from 540 K. C. to 1500 K. C., while the 
police band covers from 1400 K. C. to 2800 K. C. 


This shift is accomplished in the following manner. 


A tap is provided on the grid coils of the R. F. and 
first detector circuits. Also additional coupling ca- 
pacitors are connected from the antenna to the R. F. 
grid and from the R. F. plate to the first detector grid. 
In the oscillator, R. F. and detector circuits, an extra 
trimmer capacitor is available for paralleling to the 
main tuning condenser. The effect of these various 
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taps and capacitors is to change the tuning range as 
follows: 


4. At the broadcast position all of the additional 
circuits are open as shown in Figure 14. 


2. At the police band position, all of the additional 
switches are closed. Shorting of turns in the grid coils 
reduces their inductance so that the tuning capacitors 
cover the high frequency range. Connecting the two 
coupling capacitors increases the coupling and thereby 
the sensitivity at the higher frequency position. The 
trimmer capacitor on the oscillator circuit provides 
proper tracking with the R. F. circuits. 


Line-up Adjustments 


Inoperation, poor tone quality, or lack of proper 
sensitivity and selectivity are direct results of lack of 
alignment. In event the receiver is to be aligned, 
carefully use the following procedure: 


I. F. Tuninc Apjustments—Two transformers 
comprising three tuned circuits (the secondary of the 
second transformer is untuned) are used in the inter- 
mediate amplifier. These are tuned to 175 K. C. and 
the adjustment screws are accessible as shown in 
Figure 4. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal 
at 175 K. C., a non-metallic screwdriver such 
as Stock No. 4160 and an output meter. Test 
Oscillator, Stock No. 9050, is suitable and 


recommended for making these adjustments. 


(b) Short-circuit the antenna and ground terminals 
and tune the receiver so that no signal is heard. 
Set the volume control at maximum and con- 
nect a ground to the chassis. 


(c) Connect the oscillator output between the first 
detector control grid and chassis ground. Con- 
nect the output meter across the voice coil of the 
loudspeaker and adjust the oscillator output so 
that with the receiver volume control at maxi- 
mum, a slight deflection is obtained in the 
output meter. 


(d) Adjust the primary of the second, and the 
secondary and primary of the first I. F. trans- 
formers until a maximum deflection is ob- 
tained. Keep the oscillator output at a low 
value so that only a slight deflection is ob- 
tained on the output meter at all times. Go 
over these adjustments a second time, as there 
is a slight interlocking of adjustments. This 
completes the I. F. adjustments. 


R. F. anp Oscitrator Apjusrments—The three- 
gang capacitor screws are accessible at the bottom of 
the chassis. The high frequency capacitor screws are 
located on the Range Switch. Proceed as follows: 


(a) Procure a modulated oscillator giving a signal 
at 1400 and 2440 K. C. (Stock No. 9050), a 
non-metallic screwdriver such as Stock No. 
4160, and an output meter. 


(b) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the dial at the extreme maximum po- 
sition of the tuning capacitor. The indicator 
should be at the last division. Then set the 
dial at 140, the oscillator at 1400 K. C. and 
connect the output meter across the cone coil. 
Adjust the oscillator output so that a slight 
deflection is obtained when the receiver volume 
control is at maximum. 


(c) With the Range Switch at the counter-clock- 
wise position, adjust the three tuning condenser 
line-up capacitors until maximum deflection is 
obtained in the output meter. Then shift the 
oscillator to 2440 K. C., the Range Switch to 
the clockwise position and the dial to 120. 
The three line-up capacitors located on the 
Range Switch should then be adjusted for 
maximum output. 


When making both the I. F. and R. F. adjustments, 
the important point to remember is that the receiver 
volume control must be at its maximum position. Also 
the minimum input signal necessary from the oscillator 
will permit a more accurate adjustment. 


TUBE SOCKET VOLTAGES 


32-Volt D.C. Input — No Signal — Volume Control at Minimum 


CATHODE TO 


Rapiotron No. GROUND, VOLTS 


RCA-6D6 R. F. 8.4 HE 


CATHODE TO 
SCREEN GRID, VOLTS 


CATHODE TO PLATE CURRENT HEATER 
PLATE, VOLTS M. A VOLTS 


————— ——— ES 


216 ee 6.2 


RCA-6A7—Osc. Det. 9.7 76 


DAS, 6.5 6.2 


RCA-6D6 I. F. 8.4 Tere 


216 4.2 6.2 


RCA-6B7—2nd Det. BUT, 80 
RCA-38 Pwr. 19.5 
RCA-84 Rect. 244 


*Varies with ballast tubes and with time. 
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SUPPRESSION OF GENERATOR AND IGNITION 


Operating this receiver while the 32-volt generator 
is running may present difficulties caused by the radia- 
tion of radio-frequency interference from the generator 
and gasoline engine. This interference usually travels 
over the lighting lines and is picked up by the antenna 
system of the receiver. There are two methods of re- 
ducing this interference, both of which may be required 
in bad cases. 


1. Suppression of the interference at its source by 
means of the accessories furnished with the 
receiver. 


2. Placing the antenna in such a position that the 
interference will not be picked up, and using a 
Stock No. 7718 Shield Kit for transmitting the 
signal from the antenna to the receiver without 
picking up noise on the lead-in. 


Figure 4 shows a typical installation of the suppres- 
sion equipment. This equipment is connected as follows: 


Suppressor :—In single-cylinder installations, the sup- 
pressor is connected to the spark-plug for the suppres- 
sion of the high-tension interference generated at this 
point. In twin-cylinder installations, the single- 
distributor type suppressor should be installed and 
should eliminate this interference. However, in some 
cases it may be necessary to install both distributor 
and plug suppressors. 


ANTENNA SHIELD KIT 
STOCK No. 7718. 


i 
ANTENNA 
TRANSFORMER 


RECEIVER 
TRANSFORMER 


LEADS TO 
CAPACITORS 
SHORT AS 
POSSIBLE 


INTERFERENCE 


Generator Capacitor :—A capacitor is connected 
from each brush of the generator to the generator 
frame, which must be grounded. This reduces the in- 
terference caused by sparking at the commutator of the 
generator. If excessive sparking occurs, it is very un- 
likely that the capacitors will reduce the noise sufh- 
ciently. In this case, the commutator must be thor- 
oughly cleaned and sanded and the brushes reseated. 
In bad cases it is usually best to clean the foreign mat- 
ter from between the commutator segments by means 
of a three-cornered file, and then sand the commutator 
by placing the sand-paper around a small block and 
holding it squarely against the commutator while it 
is running. Never use emery cloth. 


Com Capacitor :—Some installations will require a 
capacitor connected from the battery side of the igni- 
tion coil to ground. This reduces the interference 
caused by the primary breaker. 


Grounps:—It is important that the frame of the 
generator be thoroughly grounded. A steel ground- 
rod, driven at least six feet in moist earth, provides a 
good ground. In event one side of the line is grounded, 
it is important that the ground be a good one. The 
ground should be applied at the generator, at the point 
where the line enters the building where the radio 
receiver is located and at the extreme far end of the line. 


END TO BE SEPARATELY GROUNDED WHEN 
ONE SIDE OF LINE IS GROUNDED. 


<a 


AS HIGH AS POSSIBLE, 
AT LEAST 75 FT. LONG. 


NOTE: 


ALL GROUNDS SHOULD BE ATTACHED 
TO METAL ROD DRIVEN AT LEAST 6 FEET IN 
MOIST EARTH. 


Figure 4—Typical Installation showing suppression equipment and proper antenna system 
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Figure 5—Assembly Wiring Diagram 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 


oO. 


2816 
3047 
3076 
3252 
3358 
3514 


Sey72 
3584 


3594 


3597 
3602 


3616 
3622 
3624 
3625 
3626 
3630 


3634 
3639 
3750 
3783 
3877 
3888 
3892 


3993 
4046 
4142 
4443 
4144 
4145 
4181 
4182 
4183 
4184 


4185 
6242 


6282 
6303 


6474 
6483 


6484 


DescripTION 


RECEIVER ASSEMBLIES 


Resistor — 1,000 ohms — Carbon type — % 
Water (1G) =— Packager Onto sere yaa seo 
Resistor — 1,500 ohms — Carbon type — % 
Water (Ri) ——backacelon Onmraeiets test ate 
Resistor—41 megohm—Carbon type—™% watt 
ORG) Packavetoh ania] scutes cio 
Resistor—100,000 ohms—Carbon type—% 
watt (R5)—Package of Sie... .5e- 44. 
Resistor — 3,000 ohms — Carbon type — % 
Watts) =—hackage Of Oates airtel sci: 
Resistor—250,000 ohms—Carbon type—% 
watt (R17)—Package of 5 
Socket—7 Contact Radiotron socket........ 
Ring—Antenna, R. F. or oscillator coil re- 
taining ring—Package of 5 


Resistor—50,000 ohms—Carbon type—% 

watt (R14, R16)—Package of 5......... 
G@apacitor——.2 simmered (G34) meson) ae nan: 
Resistor—60,000 ohms—Carbon type—%4 


watt (R8, R11)—Package of 5 
Capacitor —300) mmid. (G30) 2.5 2a... 
Shield—Antenna or R. F. coil shield........ 
Socket—Dial lamp socket and bracket....... 
Scale—Volume indicator scale assembly..... 
Shield—Oscillator coil shield 
Resistor—10,000 ohms—Carbon 

watt (R2, R3) 
@ipacitor— 160) mimitd. (G31 ements ae 
Gapzcitor——02smtca( E35) ye eears eee 
Capacitor—.25 mfd. (C2) 
Capacitor—9 mmfd. (C3, C10)—Package of 2. 
Capacitor—.1 mfd. (C9, C15, C36, C37).... 
Capacitor—.05 mfd. (C4, C141, C25, C27)... 
Resistor—600 ohms—Carbon type—™% watt 

(R4)—Package of 5 
Screw—Set screw for volume control dial 
re backage Ot Wl Olnemee: cake ecto sire: 
Resistor—2 megohm—Carbon type—% watt 

(R1)—Package of 5 
Mounting assembly for receiver chassis— 

Comprising 8 cushions, 8 washers, 4 

spacers, 4 lockwashers and 4 screws....... 
Capacitor—2400 mmfd. (C1) 
lei aracicct mounting clamp—Package 


OE at inne : 


Capacitor—720 mmfd. (C19)............. 
Gapacitor—_80 mmid, (C18) sien ates deel 
Capacitor—400 mmfd. (C33)............. 
Capacitor pack—Comprising one .035 and 

one .005 mfd. capacitors (C38, C39)...... 
Resistor—175 ohms—Wire wound (R19).... 
Resistor — 2 megohms — Carbon type — 14 

watt (R10)—Package of 5 


Resistor—60,000 ohms—Carbon type—% 
watt (R4i5)——Package of 5... neces ae > 
Resistor—20,000 ohms—Carbon type—% 
Wate (RO) ——Packave of one teearie ce ricen oni 
@ol=-Osaillaroricol Nes IEG) een. ve are 
Transformer—First intermediate frequency 


transbormen (7a eemeZ i C24). areca = 
Transformer—Second intermediate frequency 


transformer (L9, L10, C26) 


List 


Price 


Stock 


oO. 


6485 
6527 
6528 
6534 


6598 
6622 
6859 


6860 
6861 
7484 
7485 


3765 
3859 
3860 
4145 
4148 


4150 


4186 
4187 
6862 


6863 


6864 
6865 
6866 
6867 
6868 
6869 
6870 


6871 
Tor 
HS 


4149 
8935 
9474 
9475 


3592 


3615 
3881 
3899 
4292 
6151 
6152 
6516 


DescrirTION 


Volume control with mounting nut (R412)... 
Coil—Antenna coil (L1, L2 
(Soren JPY cond (UES DES aes chs aks Saal o oc 
Switch—Range switch (S2, S3, S4, S5, S6, 

(C5 RCI A20 eee gets arate: musts Tala 
Condenser—3-gang variable tuning conden- 

wae (C5 (G7, (CISRIGIZ EGG) Glee as crac 
Dial—Station selector dial scale and drive 

ASSE MAL VarRots ea ele oe re eee ee So ETI 
Capacitor—Comprising three 4 mfd. 

one 10 mfd. capacitors (C8, C23, C28, C32). 
Tone control with mounting nut (R20)..... 
Transformer—Output transformer (T2)..... 
Socket—5-contact Radiotron socket......... 
Socket—6-contact Radiotron socket......... 


VIBRATOR POWER UNIT ASSEMBLIES 
Capacitor—.025 mfd. (C42, C43, C44)..... 


Socket—4-contact Radiotron socket......... 
Socket—5-contact Radiotron socket......... 
Shield—Radiotron shield—Rectifier......... 
Suspension assembly—Comprising one bolt 

assembly, one ‘‘C’”’ washer, two cup washers, 

two springs, two damping bushings....... 
Clamp assembly—Vibrator mounting clamp 

ASSELDD| yktec ce uO ee ee rete 
Capacitor—2400 mmfd. (C49, C50)........ 
Capacitor—745 mmfd. (C51, C52)......... 
Filter pack—Comprising one reactor and two 

4.0 mfd. capacitors (C46, C48, L21)...... 
Capacitor—Comprising one 3.5 mfd. and one 

Simfds capacitors: (C457 C47 is rae ae aes 
Mube—Resulatorn tubes. rn. eo seis leis a 
Shield—Regulator tube shield.............. 
(Goyil=—Iktaye 12. JF, avoyze ort (VEN), cone odn 
Coil—Line R. F. choke coil 
Gol inci Ba choke coil (2416) peti 
Capacitor—1.0 mfd. capacitor (C41)........ 
Shield—Outer shield with felt pad for vi- 

bratonassembl vena te nmicnto olin eirennst metals 
Goil==FilcercorlM (EUS) erpecnaeeten eee tel 


Transformer—Power transformer (T1) 


REPRODUCER ASSEMBLIES 


Shield—Terminal board shield............. 
Cone—Reproducer cone (L11) Package of 5.. 
Renrodticerrcompleter emer es os ci 
Coil—Field coil magnet and cone support 


MISCELLANEOUS PARTS 


Knob—Station selector—Volume control or 

tone control knob—Package of 5......... 
Knob—Range switch knob—Package of 5... 
Escutcheon—Station selector escutcheon...... 
Escutcheon—Volume control escutcheon..... 
Capacitor—Generator capacitor—.5 mfd..... 
Suppressor—Spark plug suppressor.......... 
Suppressor—Distributor suppressor.......... 
Connector—Fuse connector complete......... 


Biscy 


Price 


$1.20 
1.08 
94 


RCA VICTOR SHIELD KITS 


Stock Nos. 7717 and 7718 


The RCA Victor Shield Kits, Stock Nos. 7717 
and 7718, consist of an assembly of parts designed 
to be used in conjunction with radio receivers for 
the prevention of interference pickup by the lead-in 
portion of an antenna system. Inasmuch as the 
majority of man-made interference is picked up on 
the lead-in section of an antenna, installation of 
these kits greatly improves the ratio of signal to 
noise. 


The Stock No. 7717 kit consists of an antenna 
transformer, 100 feet of low-impedance shielded 
lead-in wire, a 200 mmfd. capacitor and a lightning 
arrester. This kit is designed to be used with the 
RCA Victor Model 280 only and does not include a 
receiver coupling transformer. Such omission is 
made possible by the inclusion of a tap on the 
antenna coil of the Model 280, which matches the 


impedance of the shielded lead-in. 


The Stock No. 7718 kit consists of an antenna 
transformer, 100 feet of shielded lead-in wire, a 


receiver transformer and a lightning arrestor. This 
kit is designed to be used with all types of broad- 
cast receivers. The illustration below shows the 


proper manner of connecting these kits. 


In conjunction with the Stock Nos. 7717 and 
7718 kits, it must be remembered that these lead-in 
systems will not affect such conditions as natural 
atmospheric conditions which induce static into the 
antenna or any other noise that is picked up by 
the flat top portion of the antenna. To visualize 
the gain in these systems, the results will be approxi- 
mately equal to the reception that would be obtained 
if the receiver were located at the top of the antenna 
pole. 


These kits will give excellent results over the 


entire broadcast and police frequency bands. 
However, they are not recommended for the short- 


wave broadcasting bands. 


1-3 FT. OR MORE-—- 75 TO 100 FT: | 3FT.OR MORE 
| 
PHOSPHOR OR SILICON BRONZE ANTENNA WIRE | ae 
(7 STRANDS NO. 22 B.& S.) 


ANTENNA TRANSFORMER 
STOCK No. 7575 


RED — STANDARD 
LIGHTNING ARRESTER 


XTERNAL GROUND 
CONNECTION 


200 MMFD. CAPACITOR 


WEATHER-PROOF SHIELDED STOCK No. 4013 
LEAD-IN Dees 
STOCK No. 4095 


LIST PRICE 02 PER FOOT 


Hin I 


STANDARD 
RECEIVER 
A. G. 


«TRANSFORMER 
STOCK No. 7576 


TAM LEAST No hGe) ADOVEIROOK 


/*~—12 TUBE RECEIVER 
fel 


INSULATED CONDUCTOR 


SUPPORT CLAMP 


LEAD-IN f° 


as NSULATEDS 
SHIELD EXT. een CONDUCTOR 
DETAILS OF 
INTERNAL CONNECTIONS 
TO TRANSFORMER 
AT RECEIVER 


KIT No. 7717 LIST PRICE $3.50 


FOR 12 TUBE RECEIVERS 
1-7575 TRANSFORMER 


INTERNAL 1-4013 CAPACITOR 
GROUND I-LIGHTNING ARRESTER 
CONNECTION 100 FEET No, 4095 SHIELDED WIRE 


KIT No.7718 LIST PRICE $65.00 
FOR ALL RECEIVERS 


1-7575 TRANSFORMER 

1-7576 TRANSFORMER 
I-LIGHTNING ARRESTER 

100 FEET No.4095 SHIELDED WIRE 


-0796 


Proper Method of Connecting Kits to Antenna and Receivers 


Instructions for 


RCA Victor 261 


Ten-Tube Double-Range Superheterodyne Console 


INTRODUCTION 


Excellent performance, including splendid voice 
and musical reproduction, characterizes this dis- 
tinctive console radio receiver. In addition to a 
refined superheterodyne circuit, this instrument 
embodies such features as aural (automatic tone) 
compensation, automatic volume control, silent- 
tuning contro] and a push-pull power output stage 
using two pentode RCA-2A5 Radiotrons. Its tuning 
range is from 540 to 2800 kilocycles, permitting re- 
ception of municipal and state police calls together 
with amateur and other phone communications as a 
diversion from standard broadcast entertainment 


(540-1500 kc). 


Aural compensation tends to maintain through- 
out the entire volume range the correct balance 
between the various tones of the musical scale, 


thereby insuring pleasing reproduction at any 
desired volume setting. This effect is achieved 
electrically, the volume control circuit serving to 
introduce compensation for variations in the sensi- 
tivity of the human ear throughout its frequency 
range. The automatic volume control built into this 
instrument minimizes fading effects and prevents 
‘hlasting” when the receiver is being tuned to or 
past a local or powerful station. 


In addition to the foregoing features, this instru- 
ment may be adjusted for quiet tuning between 
station settings. While the intensity of background 
noise (static) is subject to wide variation because of 
local atmospheric influences, reproduction of that 
noise when tuning the receiver can be prevented by 
proper initial adjustment of the silent-tuning control. 


INSTALLATION 


Preliminary—Remove the internal packing 
material used to protect the tubes during shipment, 
then refer to the chassis diagram (printed on rating 
label attached to rear of receiver) and make 
certain: 

(a) That all tubes are in the proper sockets and pressed 


down firmly. Never apply power to the instrument 
unless all tubes are in place. 


(b) That all shields are rigidly in place over the tubes 
represented by double circles on the diagram. 


(c) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached 
to the dome terminals of the proper tubes. It is 
important that the adjacent green and black leads 
shall be connected as indicated—that is, not reversed. 


(d) That the lid is securely in place on the shield of that 
RCA-58 Radiotron designated by the heavy circle on 
the diagram. 


Location—The instrument should be placed 
convenient to the antenna and ground connections 
and to an electrical outlet. 


Antenna and Ground—An outdoor antenna of 
maximum convenient height and having a length of 
from 25 to 75 feet, including the lead-in and ground 
wiring, is recommended. The antenna should be 
well insulated from all objects and should run 

.0168 (1-2) 


neither close nor parallel to electric circuits inside 
or outside the building. While an indoor antenna of 
short or medium length should provide generally 
satisfactory reception, best results will be obtained 
with a properly erected outdoor antenna. The latter 
is essential when the receiver is installed in a build- 
ing of metallic construction and should prove 
advantageous in localities remote from broadcasting 
stations. 


A good ground connection is necessary for best 
performance of this receiver. The ground lead should 
be as short as possible and preferably attached to a 
cold-water pipe. The pipe should be scraped clean 
and an approved ground clamp used to insure a tight 
and permanent connection. 


A terminal board, located on the receiver chassis 
at the rear, is provided for connection to the antenna 
and ground. Attach the antenna lead to the left- 
hand terminal (marked “ANT”’’) and the ground 
lead to the right-hand terminal (marked “GND”). 
Tighten the terminals securely with a screw-driver. 


Power Supply—Connect the power cord to an 
electrical outlet supplying alternating current at the 
voltage and frequency (cycles) specified on the 
rating label. 


OPERATION 


The operating controls are shown in Figure 1. 
Proceed as follows: 


1. Set the Frequency Range Switch as indicated 
below for reception in either band: 


(a) Counter-clockwise — 540-1500 kilocycles (broadcast 
band). Using the large numerals, the dial scale reads 
directly in kilocycles for this band. 


(b) Clockwise—1400-2800 kilocycles. Frequencies in this 
band are indicated approximately by the positions of 
the small numerals at the bottom of the dial (add two 
ciphers to obtain kilocycles). Available services 
therein include the following: 


(1) Police Calls—Stations operating at 1574 and 
1712 kilocycles and between 2400 and 2500 kilo- 
cycles. 


(2) Amateur Radio ‘‘Phone’’—Assigned band 
1800-2000 kilocycles. 


(3) Aviation Communications ‘‘Phone’’—Be- 
tween 2500 and 2800 kilocycles. 


NOTE—The majority of stations in this 
range do not offer continuous programs. Police 
calls are usually intermittent, at regular or 
irregular intervals. Strong local stations in the 
broadcast band may be audible (sometimes at 
more than one point on the dial) when the Fre- 
quency Range Switch is set for 1400-2800 kilo- 


cycles, 
FREQUENCY RANGE 
SWITCH 
540-1500 % 1400-2800 
Ke Eke. 
DIAL 
STATION 
SELECTOR 
SILENT TUNING VOLUME 
CONTROL TONE CONTROLS CONTROL 
z REA oR 
@) e)) ny Or SOFT 
\ ay \ )) ( )) ON Z 
DISTANT LOCAL BASS TREBLE OFF LOUD 
Figure 1 


2. Apply power by turning the Volume Control 
knob clockwise from the “off” position. Set this 
control near the middle of its range. Wait a few 
seconds for the tubes to heat before attempting 
further operation. 


3. With the Silent-Tuning Control set in the 
extreme counter-clockwise position, turn the Station 
Selector to a point, near the middle of the dial 
range, at which no station is heard within several 
scale divisions. Then turn the Silent-Tuning Con- 
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trol clockwise until the background noise (static) 
just disappears. 


NOTE—The adjustment just described provides quiet 
tuning (that is, suppression of background noise between 
station settings) and permits reception of all stations whose 
signals are above the existing noise level. 

4. Tune the receiver by rotating the Station 
Selector either at random until a desirable program 
is heard or in an endeavor to locate any particular 
station whose assigned frequency is known. In the 
latter case, turn the selector slowly throughout a 
narrow range on each side of that dial setting cor- 
responding to the station frequency. 


NOTE—In the event that any particular station can- 
not be reached in this manner, its signal intensity probably 
is below the prevailing level of background noise. If 
especially desired, however, weak signals often may he 
received by turning the Silent-Tuning Control gradually 
counter-clockwise, thus calling upon the reserve sensitivity 
of the instrument. Under such conditions, background 
noise reproduction naturally will be appreciably greater. 


5. After locating a station, turn the Volume Con- 
trol counter-clockwise (if necessary), until the sound 
level is fairly low and then adjust the Station Se- 
lector accurately to that position mid-way between 
the points on the dial at which the program becomes 
unintelligible or disappears. At this setting only will 
the fine quality of reproduction provided in this 
instrument be realized and least background noise 
interference be obtained. 


6. Set the Volume Control for the desired sound 
level. 


7. Adjust the two Tone Controls to obtain the 
tone shading preferred. The full range of musical 
reproduction is obtained with the right-hand knob 
turned fully clockwise and the left-hand knob turned 
to its counter-clockwise extremity. Modifications of 
the tone range may be obtained as follows: 


(a) To reduce the high-frequency (treble) response, or to 
decrease the background noise (static) interference 
on station settings, turn the right-hand tone control 
knob counter-clockwise. 


(b) To reduce the low-frequency (bass) response, or to 
decrease low-pitched hum present on the signals of 
some stations, turn the left-hand tone control knob 
clockwise. 


8. When through operating, turn the Volume 


Control fully counter-clockwise, thus switching the 
power “off.” 


Tubes—Improved results may sometimes be 
obtained by interchanging tubes of the same type, 
either RCA-56 or RCA-58, in their sockets. Spare 
tubes should be kept on hand. 
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SERVICE DATA 


Electrical Specifications 


Voltage Rating.......... SOoosheacobeoocac GubocopUdodNS 105-125 Volts 
Bower Consumption ses sc lost. ssi aie sitisiaiie tie ie eien eurusrcleiete avelote: obs 120 Watts 
Type-and Number of Radiotrons.. 3.0.0.5 % cna eee aes cees 3 RCA-56, 
4 RCA-58, 1 RCA-80, 2 RCA-2A5—Total, 10 

Hrequency, Range’. «601 «isc.5 cee cite nes aeravere mite 540 K. C.—1500 K. C, 
1400 K. C.—2800 K. C. 

Undistorted Output............... tase lotele, palehavave, Paterno isle fas 4.0 Watts 


This receiver is a ten-tube Superheterodyne radio receiver. Features 
such as improved automatic volume control, noise suppressor, compensated 
volume control, heater pentode output tubes operated as a push-pull stage 
and the inherent sensitivity, selectivity and tone quality of the Super- 
heterodyne are included in this instrument. 

A special feature is the Range Switch that allows reception of signals 
either of the broadcast band or higher frequencies. With the switch in 
the broadcast band position, the frequency range is from 540 to 1500 K. C, 
i Gs higher frequency position, the receiver covers the 1400 to 2800 K. C, 

and. 

Figure A shows the schematic circuit, Figure B the wiring diagram, 
Figure C the location of the adjustable capacitors, and Figure D the loud- 
speaker wiring. The Radiotron socket voltages, the line-up procedure and 
the replacement parts are given on the following pages. 


R. F. and Oscillator Line-up Capacitor Adjustments 


Four adjustable capacitors are provided for aligning the R. F. circuits 
and adjusting the oscillator frequency so that the oscillator will maintain 
a constant frequency—175 K. C.—difference from that of the incoming 
signal. Poor quality, insensitivity, poor A. V. C. action and possible 
inoperation of the receiver may be caused by these capacitors being out of 
adjustment. 


AVC. LF 
TRANSFORMER: 


2wo. LF 
TRANSFORMER 


ie 
RANGE SWITCH 


Figure C—Location of Adjustable Capacitors 


If the other adjustments have not been tampered with—the inter- 
mediate transformer tuning capacitors—the following procedure may be 
used for aligning these capacitors: 


(a) Procure an R. F. Oscillator such as Stock No. 9050 giving a modu- 
lated signal at 600 K. C., 1400 K. C. and 2440 K. C. Also procure 
a non-metallic screwdriver such as Stock No. 7065. 

(b) An output meter is necessary. This may be a current squared 
galvanometer connected to the secondary of the output transformer 
instead of the cone coil, a 0.5 milliammeter connected in series 
with the plate supply to the second detector or a low range A. C, 
voltmeter connected across the reproducer unit cone coil. 

(c) A dummy Radiotron RCA-56 is necessary to substitute for the 
one normally used in the A. V. C. socket. This should be a tube 
that is otherwise normal in all respects but having one heater 
prong removed. Insert this tube in the A. Y. C. socket. 

(d) First check the chassis and carefully ascertain that the dial pointer 
reads exactly at the first line on the scale when the tuning capac- 
itor rotor plates are fully meshed with the stator plates. 

(e) Place the oscillator in operation at exactly 1400 K. C. and couple 
its output to the antenna. Set the Range Switch counter-clockwise 
and the dial scale at exactly 1400. Connect the output meter to 
the set and place the volume control and suppressor control, 


if noise level will permit, at its maximum position. Adjust the 
oscillator input so that an excessive reading on the output meter 
is not obtained. 


(f) With a suitable socket wrench—the nuts are at ground potential— 
adjust the oscillator, first detector and R. F. line-up capacitors, 
until a maximum deflection is obtained in the output meter. 


(g) The high frequency band is adjusted at 2440 K. C. This is done 
in a similar manner to 
the R. F. adjustments 
except that the oscil- 
lator is set at 2440 K. C., 
the dial at 1200 and the 
Range Switch in the clock- 
wise position. The line- 
up capacitors on the selec- 
tor switch are adjusted for 
maximum output at this 
frequency. 


(h) Set the oscillator at 600 
K. C. Tune in the signal 
with the receiver until a 
maximum deflection is ob- 
tained in the output meter. 
Now adjust the 600 K. C. 
series capacitor, Figure C, 
until a maximum deflec- 
tion is obtained in the 
output meter. Rock the 7 
tuning capacitor back 
and forth while making 
this adjustment, as the 
tuning capacitor and os- 


cillator series capacitor SN 
adjustments interlock. 

(i) Change the frequency of OUTPUT 
the oscillator to 1400 K. 3 TRANSFORMER 


C. and set the dial at 
1400. Again make the 
adjustments given under 


(f), (g) and then (h). 


So adjusted, the R. F. circuits are properly aligned and the oscillator 


will ates a constant frequency difference from the incoming R. F. 
signal. 


Figure D—Loudspeaker Wiring 


I. F. Tuning Capacitor Adjustments 


Although this receiver has two I. F. stages, one for the second detector 
and one for the A. V. C., only two of the three I. F. transformers are tuned 
by adjustable capacitors and require adjustment. The stage used for the 
A. V. C. is broadly tuned and does not require any adjustment. 


The transformers are all tuned to 175 K. C. and the circuits broadly 
peaked. 


A detailed procedure for making this adjustment follows: 


(a) Procure a modulated R. F. Oscillator that gives a modulated 175 
K. C. signal. Also procure a non-metallic screwdriver such as 


Stock No. 7065. 


(b) An output meter is necessary. This may be a current squared 
galvanometer connected to the secondary of the output trans- 
former instead of the cone coil, a 0.5 milliammeter connected in 
series with the plate supply to the second detector or a low range 
A. C. voltmeter connected across the reproducer unit cone coil. 


(c) A dummy Radiotron RCA-56 is necessary to substitute for the 
one normally used in the A. V. C. socket. 


(d) Remove the oscillator tube and make a good ground connection 
to the chassis. Place the oscillator in operation and couple its 
output from the control grid of the first detector to ground. 
Adjust the oscillator output, with the receiver volume control at 
maximum, until a deflection is obtained in the output meter. 


(e) Refer to Figure C. Adjust the secondary and primary of the 
second and then the first I. F. transformer until a maximum 
deflection is obtained in the output meter. Go through these 
adjustments a sécond time, as a slight readjustment may be 
necessary. 


When the adjustments are made the set should perform at its maximum 
efficiency. However, due to the interlocking of adjustments, it is good 
practice to follow the I. F. adjustments with the R. F. and oscillator line- 
up capacitor adjustments. The correct method of doing this is given in 
the preceding section. 


RADIOTRON SOCKET VOLTAGES 


120 Volt, A. C.—No signal being received—Volume Control at minimum 


Cathode to Con- Cathode or Fila- 
Radiotron No. trol Grid Volts, ment to Screen ment to Plate Plate Current, 
D.C. Grid Volts, D. C. Volts, D. C. M. A. 


Rals 3.0 230 7.0 2.4 
Ist Detector 8.0 2.4 
Oscillator = 2.4 
| ui oF 7.5 x 2.4 
A. V. C—I. F. on 2.5 2.4 
LO ee Ss 20.0 2.4 
2nd Detector £20 : 2.4 
Power 18.0 2.4 
Power 18.0 2.4 


Cathode or Fila- 


Heater or Fila- 
ment Volts, A. C. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 7 us oc is’ 
Sie DESCRIPTION ae proce DESCRIPTION Leah 
RECEIVER ASSEMBLIES 6323 | Shaft—Three gang variable tuning condenser 
3024 | Capacitor—9 mmfd. (C40)—Package of 2...| $0.50 drive shaft—Comprising 1 shaft, 2 “C” 
3047 | Resistor — 1,500 ohms — Carbon type — 4 washers and 2 flat washers—Package of 2.| $0.20 
watt (R8, R10)—Package of 5........... 1.00 |} 6429 | Capacitor pack—Comprising one 0.11 mfd. 
3076 | Resistor — 1 megohm — Carbon type — 4 and one 0.7 mfd. capacitor in metal con- 
watt (R14)—Package of 5... ..0.......- 1.00 tainer ((C30363 Dien amen rie ae eine .98 
3252 | Resistor—100,000 ohms—Carbon type—% 6430 | Capacitor pack—Comprising two 4.0 mmfd., 
watt (R5, R6, R7)—Package of 5......... 1.00 one 0.25, one 0.025, one 0.1, and one 0.5 
3435 | Resistor—250 ohms—Carbon type—)4 watt mfd. capacitors in metal container (C23, 
(R2)—-Packare of oe reese ee erotics 1.00 €26:,C275 €28C295 C35) ane eee 3.78 
3455 | Capacitor—0.01 mfd. capacitor (C32)....... 44 || 6431 | Reactor—Filter reactor (L21).............. 1.92 
3460 | Capacitor—1,200 mmfd. (C24)............. 30 6432 | Transformer—Interstage audio transformer 
8514) | Gapacitor—/00 miumtds\(G10) ie ne. etree: 48 CL2) SoS 5 eich neta encarta oeitancie ele 3.69 
3526 | Resistor — 2,000 ohms — Carbon type — 4% 6434 | Reactor—Second detector plate coupling 
watt (R4)—Package of 5................ 1.00 reactor (LIS) Osiinck aes rear oo 1.96 
3527 | Resistor—800 ohms—Carbon type—)4 watt 6435 | Transformer—First intermediate frequenc 
(RI3)— Package of Sneath 1.00 transformer (L8, L9, C14, C15, C16, R9). 2.54 
3530 | Coil—Second detector plate choke coil (L14). .72 |} 6436 | Reactor—High frequency tone control com- 
3551 | Serew assembly—Chassis mounting washer pensatin=, reactor (li) Eraser -70 
and screw assembly—Comprising 4 screws, 6437 | Coil—Oscillator coil assembly (L5, L6, L7).. 1.24 
4 lock washers, 4 washers, 8 cushions and 6439 | Reactor—High frequency tone control reac- 
ASBPACETS.1g stata Mee ee eRe -68 tor (L1G) sero a tee iiss cheno ecseneee 1.14 
3552 | Resistor—200 ohms—Porcelain type—20 6440 | Transformer—Second intermediate frequen- 
watts: (R22) canted: caldas Goo teen ee 80 cy, transformer (112, 135, C215 G22). ea 1.94. 
3553 | Resistor—8,000 ohms—Porcelain type—20 6441 | Transformer—Third intermediate frequency 
Wattsr(R24). eee mints cee tei ie tomes 80 transformer: (msLOsiGl a aera ere 1.76 
3554 | Resistor — 1,200 ohms — Carbon type — 4% 6442 | Reactor—Volume control series reactor (L18) . .88 
watt (R27)—Package of 5....:.......... 1.00 6443 | Capacitor—10 mmfd. (C34)................ 1.50 
3556 | Capacitor—0.05 mfd. capacitor (C1, C5, C17, 6447 | Volume control—Complete with mounting 
20) cece ecre hn ote OC oe acne 34 nut (R19) eps, oa tod co pisreasi cies eee 1.92 
3557 | Capacitor—0.002 mfd. capacitor (C33)...... .30 || 6448 | Tone control—Low frequency tone control 
3558 | Capacitor—50 mmfd. capacitor (C13)....... 36 complete with mounting nut (R17)....... 1.04 
3564 | Bracket—Station selector dial lamp mount- 6449 | Tone control—High frequency tone control 
ing bracket........ ENP Ae ee as eet eae ae 20 complete with mounting nut (R23)....... 1.06 
3565 | Socket—Dial lamp socket................. 50 || 6450 | Rheostat—Noise suppressor rheostat (R3)...} 1.24 
3598 | Capacitor—0.1 mmfd. (C4, C8, C18, C19, 6537 | Switch—Range switch (S2, $3, S4, S5, S6, 
é: Beek e iil ch race Med bikes Site, Sistas ers aio 36 Gals C43 C44) Et eeievecteitiae oe Site 1.30 
3726 | Arm—Range switch operating arm assembly 6538 | Coil—Antenna coil (LI, L2, R1, Cl)........ 1.80 
—Comprising arm, link, studs and set 6539 | Coil—Detector coil (L3, L4)............... 1.44 
BELEWS ox). baie Senate te Reale CaS oot ea 45 654] | Scale—Dial and dial scale. .............-.- -75 
3147 ~\*Capacitor—1'5 mmfd. (C42) gaa oes oe el .36 || 6785 | Cable—Braid covered—Five conductor re- 
3900 | Resistor — 2,600 ohms — Carbon type — 4% producer ‘cables. coe secede oe ca eae .80 
watt (R26)—Package of 5............... 1.00 |} 6786 | Condenser—3-gang variable tuning conden- 
4022 | Shaft—Shaft and bushing assembly for range ser assembly (C2, C3, C6, C7, C11, C12). Pi iP? 
switch operating arm—Comprising two 7062 | Capacitor—Adjustable trimming capacitor— 
washers, shaft, bushing and nut.......... 54 LS; 0,70: mmitds:( C9) eeevrs tose ae cree .00 
4023 | Escutcheon—Station selector escutcheon.... 42 7439 | Drum—Dial drum with set screws and three 
4080 | Knob—Range switch knob—Package of 5... AS dialmounting nuts aay eee ee ana 230 
4081 | Knob—Volume control or noise suppressor 7484 | Socket—Five contact Radiotron socket...... :oo 
knob—Packagelot:S-peee, eee ee ee 1.08 |} 7485 | Socket—Six contact Radiotron socket....... 40 
4082 | Knob—High or low frequency tone control 7487 | Shield—Radiotron tube shield.............. 25 
knob—Packareof S25 ane yee 1:08 ||" 7488) |EShield——T ubeishieldi topo...) ere eee 20 
4160 | Trimmer adjustment wrench and screw-driver| 1.00 |} 8978 | Transformer—Power transformer—105-120 
6114 Resistor — 20.000 ohms — Carbon type—lL volts—50-60 cycles ol el OP ee Saad a ne se 8.50 
watt (R21, R25)—Package of 5.......... 1.10 8979 | Transformer—Power transformer—105-120 
6142 | Resistor — 6,000 ohms — Carbon type — 4% volts—25-40)cyclesiqe eer ener eee 12.88 
watt (6) Packare ofjormeena ieee 1.00 |} 8980 | Transformer—Power transformer—210-240 
6186 | Resistor—500,000 ohms—Carbon type—l4 volts—50-60..cyclesi;nraserrciiclegie tap ieiee: 9.36 
watt’ (R1L)—Packaresofo sane eee 1.00 |} 8982 | Capacitor pack—Comprising two 1.0 mfd. 
6192 | Spring—Three gang tuning condenser drive capacitors in metal container............. 1.44 
cord tension spring—Package of 10....... .30 |} 9050 | Oscillator—Test oscillator—150-25,000 K. C..| 29.507 
6242 | Resistor—2 megohm—Carbon type—}4 watt 
ee 3 (R9)——Packacejo£ oe jen ae eee torte 1.00 
esistor—15,000 ohms—Carbon type—% 
watt (R15)—Package of 5....... Te 3 ee 1.00 ; EEERODU CER IAS EMELInS 
6280 | Resistor-—400,000 ohms—Carbon type—'4 6184 | Board—Terminal board complete with three 
watt (R11, R12, R13)—Package of 5...... 1.00 terminals—Package of 5................. 50 
6282 | Resistor—60,000 ohms—Carbon type—l4 6455 | Transformer—Output transformer (T3)..... 1.95 
watt (R20)—Package of 5:.............. 1.00 |} 8920 | Ring—Cone retaining ring................. ai) 
6298 | Cord—Three gang tuning condenser drive 8969 | Cone—Reproducer cone (L19)—Package of 5.| 6.35 
cord—Package ofion. ane net ar eee 60 |} 9425 | Coil assembly—Comprising field coil, mag- 

6300 | Socket—Four contact Radiotron socket— unis, net and cone support (L20).............. 4.94 
6314 | Capacitor—160 mmfd. (C25)—Package of 5.| 2.00 || 9463 | Reproducer complete.............-..+++.-- 9.42 
.0761 + Full discount not allowed. PL 88 
RCA Victor Company, Inc. 
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RCA VicToR MODEL 262 
Ten-Tube, Five-Band A. C. Superheterodyne 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


DA ERE Al Li ir aac 88S cy <0 yO ei np 105-125 Volts 
rid eo AN ey MEIN eR ee 25-60 and 50-60 Cycles 
Be ee eee. ites Ota 130 Watts (All Frequencies) 


Type and Number of Radiotrons...2 RCA-6D6, 1 RCA-6A7, 4 RCA-76, 2 RCA-42, 1 RCA-5Z3—Toral, 10 


puarnitic sLrectuency civ an oe tun aot co yoo yl ei a 


Band X— 140KC- 410KC 
Band A— 540 KC- 1720 KC 
Band B— 1720 KC- 5400 KC 
Band C— 5400 KC - 18,000 KC 
Band D—18,000 KC — 36,000 KC 


ine- ub Prequenciess. se asles aa estes o 4 5% 175 KC, 410 KC, 460 KC, 600 KC, 1720 KC, 5160 KC, 18,000 KC 


MaximumWadistorted Qutput #40. 4..5 be... 
I Aaciradiinys OUCHUCE So asa se lo tty | PR k hue ony OMS 


This ten-tube, five-band all-wave superheterodyne 
radio receiver is an instrument in which most of the 
important modern radio developments have been 
incorporated. Wide tuning range, excellent sensitivity 
and selectivity and a large undistorted output con- 
tribute to the realization of outstanding performance 
in all major requirements. The extremely wide tuning 
range (140 KC to 36,000 KC except for a break 
between 410 KC and 540 KC) covers every broad- 
casting, police, aviation and amateur band used 
throughout the world. 


Important new operating features include an ‘‘air- 
Pp ° Pp 8g . . ae ” 
plane’ type dial with band indicator, a ‘“‘second 
. . a9 ” 
hand for vernier tuning and ‘‘band spread,” a double- 


DESCRIPTION OF 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector, and I. F. 
stage, a combined second detector and automatic 
volume control, an audio stage, a push-pull driver 
stage and a push-pull Pentode output stage. Plate and 
grid voltages are supplied by the RCA-5Z3 heavy 
duty rectifier combined with a suitable filtering stage, 
of which the loudspeaker field is a part. Figures 1 
and 2 show the schematic circuit diagrams. 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 


art nh Ae aos Sy Ao la PR 42% Inches 
ReaD Whee ateh PMA RY ea ite, sca eimaaiee Heda 26% Inches 
EERO EPs Parekh OP a. Ga eT 13% Inches 


ratio vernier drive and the usual sensitivity and volume 
control. A circuit feature is the automatic sen- 
sitivity control change that occurs when switching 
from the long-wave to the short-wave bands. This 
enables the sensitivity control to maintain its 
same smooth action in all bands. 


A high degree of tonal fidelity is obtained through 
the use of a high gain, high output, low distortion 
audio amplifier and a large 10-inch electro-dynamic 
loudspeaker. The high and low frequency tone con- 
trols provide a method whereby the frequency charac- 
teristic may be altered for adverse operating conditions 
such as static, station hum, etc. 


ELECTRICAL CIRCUIT 


frequency by means of one unit of the gang-capacitor 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned 
to the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is 
the local oscillator signal, which is always at a 460 
KC frequency difference (higher) from the signal 
frequency. A separate coil system and the third unit 
of the gang-capacitor are used in the oscillator circuit. 


In conjunction with these three tuned circuits it is 
well to point out that five different groups of tuned 
circuits are used, one group for each tuning band. A 
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five-position selector switch is provided for selecting 
the band in which the desired signal is located. In addi- 
tion to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to 
prevent ‘‘dead”’ spots due to absorption effects caused 
by the coils, the natural period of which without the 
gang-capacitor connected falls in the next higher 
frequency band. This gang-switch also has additional 
contacts for changing the sensitivity in the various 


bands. 


The sensitivity control in bands X and A controls 
the R. F. and first detector while in bands B, C and D 
it controls the R. F., first detector and I. F. stage. 
This is caused by the action of the selector switch. 
It should also be noted that the sensitivity control 
is paralleled with a 500-ohm resistor (R-12, Figure 
1) in bands. B, ‘Cand ‘D. 


The output of the first detector, which is the I. F. 
signal (460 KC), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The I. F. 
stage, which utilizes Radiotron RCA-6D6, uses two 
transformers, which consist of four tuned circuits, all 


of which are tuned to 460 KC. 


The output of the I. F. amplifier is then applied to 
the grid of the RCA-76 second detector. The plate of 
this tube is connected to its cathode and the tube 
operated as a diode detector and automatic volume 
control. The direct current component of the rectified 
signal produces a voltage drop across resistors R-32 
and R-17. The voltage drop across both resistors 
constitutes the automatic bias voltage for the R. F. 
stage, while the drop across R-17 alone constitutes 
the bias voltage for the first detector and I. F. stage. 
These automatic bias voltages for the R. F., first 
detector and I. F. stages give the automatic volume 
control action of the receiver. It should be noted that 
resistor R-33 is connected in parallel across resistors 
R-32 and R-17. This reduces the total amount of 
resistance in the circuit to a proper value. Resistor 
R-34 and capacitor C-43, which are connected in 
series and from a tap on the volume control to ground, 
provide low frequency, low volume compen- 
sation. 


The volume control selects the amount of audio 
voltage that is applied to the grid of the RCA-76 A. F. 
stage and thereby regulates the volume of the entire 
receiver. The first audio stage is coupled through a 
high and low frequency tone control system and trans- 
former to the grid circuit of the push-pull drive stage. 
Ic should be noted that a link has been provided in 
series «with the cathode of this stage, so that 
phonograph connections may be easily. made if re- 
quired. 


The driver stage is transformer coupled to the out- 
put stage, which consists of two Radiotrons, RCA-42, 
connected in push-pull. A feature of the output stage 
is the use of fixed bias, which reduces distortion and 


increases the available output. This is accomplished 
by the use of the drop across R-29, which carries the 
entire DC output from the rectifier. Naturally the 
output stage uses but a portion of the total rectified 
current and current variations in it have but little 
effect on the drop across the resistor. 


CHASSIS 


63 C54 


INTERNAL CONNECTIONS 
OF SPEAKER 


Figure 3—Loudspeaker Wiring 


The output of the power stage is coupled through 
a step-down transformer to the voice coil of the loud- 
speaker. A separate winding, which is shunted by a 
capacitor, has been provided in this transformer which 
gives a very sharp, high-frequency cut-off for the 
entire audio system. This greatly reduces the reproduc- 
tion of any high-frequency interchannel interference or 
other disturbance of a high-frequency character which 
is outside of the useful musical range. 


‘The loudspeaker used is of the ten-inch type. It is 
fully capable of handling the high-power, high-quality 
output of the receiver and converting it into faithful 
sound reproduction. 


Figure 3 shows the loudspeaker wiring, Figures 4 
and 6 the chassis wiring and Figures 8 and 10 the 


R. F. unit wiring. 


VARIATIONS IN MODELS 


The preceding description of the electrical circuit 
applies to numerous models of this receiver. How- 
ever, there are other models in which a change from 
the foregoing has been made. This change consists of 
using the section of the band selector switch that 
formerly changed the sensitivity control, for changing 
the fidelity in various bands, the sensitivity remaining 
the same in all bands. This permits the receiver to 


' maintain the utmost fidelity in bands X and A while 


reducing the low frequency output in bands B, C and 
D. Such a change results in improved perform- 
ance, 


The sensitivity control in these models operates as 
formerly in bands X and A. That is, the sensitivity 
control adjusts the residual bias for the R. F. and 
first detector stages. 
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SERVICE DATA 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. Properly 
aligned, this receiver has outstanding performance; 
improperly aligned, it may be impossible to receive 
signals on all bands. 


Equipment 


To align this receiver, proper test equipment must 
be used. This consists of a modulated R. F. oscillator 
having proper frequency range, an output indicator, an 
alignment tool and a tuning wand. These parts, 
have been developed by the manufacturer of this 
receiver for use by service men to duplicate the 
original factory adjustments. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cyclinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its in- 
ductance, while inserting the iron end increases its 
inductance. From this, it is seen that unless the trim- 
mer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A 
perfect adjustment is evidenced by a lowering of 
soe when either end of the wand is inserted into 
a coil, 


The shields over the R. F. coil assembly have a 
hole at their top for entrance of the tuning wand. 
The location of the various coils inside of the shield 
is shown in Figure 5. An example of the proper 
manner of using the tuning wand would be to assume 
the external oscillator were set at 1720 KC and the 
signal tuned in. The output indicator should be 
connected across the voice coil of the loudspeaker. 
Then insert the tuning wand, first one end and then 
the other end, into the top of the three transformers 
at the left of the R. F. assembly, facing the front of 
‘the chassis. A perfect adjustment of the trimmer 
would be evidenced by a reduction in output when 
each end of the wand is inserted in each of the three 
transformers. If one end—for example, the iron end— 
when inserted in one coil caused an increase in output, 
then that circuit is low. An increase in the trimmer 
capacitance would be the proper remedy. 


(2) |. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage, and two trans- 
formers having four adjustable capacitors which may 
require adjustment. The transformers are all peaked 


at 460 KC. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 KC between the first detector 
grid and ground. Connect the output in- 
dicator across the voice coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 KC. 
Place the receiver in operation and adjust the 
station selector until a point is reached (Band A) 
where no signals are heard and turn the volume 
control to its maximum position. Reduce the 
oscillator input until a slight indication is 
obtained in the output indicator. 


Figure 5—Location of Coils in Shields 


(c) Refer to Figure 7. Adjust each trimmer of 
the I. F. transformers until a maximum output 
is obtained. Go over the adjustments a second 
time. 


This completes the I. F, adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to inter- 
locking which always occurs. ; 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four-R. F., oscillator and first detector adjustments 
are required in bands ‘‘A”’ and ‘‘X.’”’ Three are re- 
quired in bands ‘‘B”’ and “‘C.”” None are required in 


band ‘‘D.” 


To properly align the various bands, each band 
must be aligned individually. The preliminary set-up 
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requires the external oscillator to be connected between 
the antenna and ground terminals of the receiver and 
the output indicator must be connected across the 
voice coil of the loudspeakers. The volume control 
must be at its maximum position and the input from 
the oscillator must be at the minimum value possible 
to get an output indication under these conditions. In 
the high-frequency bands, it may be necessary to dis- 


bration and adjust the series trimmer marked 
175 KC on Figure 7, for maximum output, 
at the same time rocking the variable tuning 
capacitor. Then readjust at 4140 KC as de- 
scribed in (a). 


Band “A” 


connect the oscillator from the receiver and place it (a) es the external oscillator e no KC, set 
at a distance in order to get a sufficiently low input 4 € pointer at 1720 KC and adjust t € oscillator, 
Bre SF ein etector and R. F. trimmers for maximum 
output. 
The dial pointer must be properly set before starting 3 
any actual adjustments. This is done by turning the (b) Shift the external oscillator to 600 KC. Tune 
variable capacitor until it is at its maximum capacity in the 600 KC signal irrespective of scale 
position. One end of the pointer should point exactly calibration and adjust the series trimmer, 
at the horizontal line at the lowest frequency end of marked 600 KC on Figure 7, for maximum. 
band “‘A,” while the other end should point to within output, at the same time rocking the variable 
1/64 inch of the horizontal line at the highest tuning capacitor. Then readjust at 1720 KC 
frequency end of band ‘‘A.” as described in (a). 
Figure 7 shows the location of the trimmers for Band ’B” 
a band. sot pe aoe to jonly. adjust (a) Tune the external oscillator to 5160 KC, and 
OEE SSIS Ee te VE av eae set the pointer at 5160 KC. Adjust the oscil- 
ah ent lator trimmer for maximum output, The 
Band “X trimmer should be set at the first peak obtained 
(a) Tune the external oscillator to 440 KC, set the when increasing the trimmer capacitor from 
pointer at 440 KC and adjust the oscillator, minimum to maximum, 
CEUs 1s (EiC aes rs ees (b) Check for the image signal, which should be 


output. 


(b) Shift the external oscillator to 175 KC. Tune 


in the 175 KC signal irrespective of scale cali- 


received at approximately 4240 on the dial. 
It will be necessary to increase the external 
oscillator output for this check. 
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Figure 7—Location of Trimmer Capacitors 
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(c) The antenna and detector trimmers should 
now be peaked for maximum output. 


Band “’C” 


(a) Tune the external oscillator to 18,000 KC, 
and set the pointer at 18 M.C. Adjust the oscil- 
lator trimmer for maximum output. The 
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REAR OF CHASSIS 


Figure g—Junior ‘‘Duo’’ Connections 


trimmer should be set at the first peak obtained 
when increasing the trimmer capacity from 
minimum to maximum. 


(b) Check for the image signal, which should be 
received at approximately 17,080 on the dial. 
It may be necessary to increase the external 
oscillator output for this check. 


(c) Reduce the capacity of the detector trimmer. 
while rocking the tuning capacitor, until the 


signal disappears. The first detector circuit 
is then aligned with the oscillator circuit and 
the RCA-6A7 tube is blocked. Then increase 
the capacity of the detector trimmer, while 
rocking the tuning capacitor, until the signal 
is peaked for maximum output. 


(d) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 


Band “’D” 


No adjustments are required for band “‘D.” 


(4) MAGNETIC PICKUP CONNECTIONS 


A terminal board (link in series with first audio 
stage cathode) is provided at the rear of the chassis 
for adding phonograph facilities to this instrument. 
Figure 9 shows the connections that will be required 
for the Junior ‘“‘Duo”’ turntable assembly. 


(5) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if low-resistance meters are used, 
such allowances must be made. Figure 11 shows a chart 
in which the various voltages of the tube contacts 
are shown. 


RADIOTRON SOCKET VOLTAGES 


120-Volt A. C. Input—Volume and Sensitivity Controls Maximum—Band Switch at ““A’’—No Signal 


; Cathode to Screen Grid Plate to Cathode Heater 
Radiotron Ground Volts, to Ground Ground Volts, Current, Volts, 
No. re Volcs, D.C. DC M. A. JOG 
RCA-6D6—R. F. 25 101 242 9.2 6.3 
Detector 2.8 1014 244 n 
RCA-6A7 0.9 6.3 
Oscillator -- — 244 
RCA-6D6—I. F. 25 1014 242 9.2 6.3 
RCA-76—2nd Det. AVC 0 —_ —_— 0) 6.3 
RCA-76—A. F. 6.2 — 196* a2: 6.3 
RCA-76—Driver 11.4 = 247 5.6 6.3 
RCA-76—Driver 11.4 == 247 5.6 6.3 
RCA-42—Power 0) 247 376 21.0 6.3 
RCA-42—Power 0 247 376 21.0 6.3 
RCA-5Z3—Rectifier — — 768/384 112 5.0 
ce R. M.S. 


* Cannot be measured with ordinary voltmeter. 
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“CAN NOT BE MEASURED WITH ORDINARY VOLTME TER. 


ALL D. C. VOLTAGES ARE TO GROUND 


Figure 11—Radiotron Socket Voltages 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock D List Stock D List 
No. ESCRIPTION Price No. ESCRIPTION Price 
RECEIVER ASSEMBLIES 4604 | Mount—Fuse mount for 200-250 vole 
4372 | Bracket—Bass tone control mounting bracket.| $0.20 Operation. 6. . see eee eee ee ee eee ee ees $0.35 
4683 | Bracket — Treble tone control mounting 7784 | Reactor—Tone control reactor (L34)....... 1.30 
Brackerseuts iors Ss rah torte eee woe 25 |} 6135 | Resistor—270 ohms—Carbon type—74 watt 
4406 | Bracketc—Volume control mounting bracket. . LAS) —Package Of ST (RS wel) ees ee 1.00 
3794 | Capacitor—100 mmfd.—Located on first I. P. 4622 | Resistor—S00 ohms—Carbon type—4 watt 
Ceanstormeni(G33) pater ena cette 30 —Package Gi 10) (RNA con cesesodbague 2.00 
3984 | Capacitor—300 mmfd.—Located on second I. 4370 | Resistor—1,000 ohms—Carbon type—}4 
eteratistormer:(GAZ))inmcrennsteraare=thereecteis 30 watt—Package of 10 (R9, R10, R43, R25).} 2.00 
4668 | Capacitor—770 mmfd. (C60)............. 30 || 6243 | Resistcor—6,000 ohms—Carbon type—)4 
4409 | Capacitor—1120 mmfd. (C39, C45)........ 35 watt—Package of 5 (R19).........-+-.- 1.00 
3643 | Capacitor—0.005 mfd. (C51, C52)......... ‘25 |} 3998 | Resiscor—15,000 ohms—Carbon type—}4 
87870 Gapacitor—0 O41 mid..(G53)n0 ar. oe se 30 watt—Package of 5 (R34)....---+++-+5- 1.00 
3639 | Capacitor—0.02 mfd. (C43).........-.0-- 25 || 6443 | Resistor—40,000 ohms—Carbon type—}4 
4652 | Capacitor—0.02 mfd. (C50).............. -60 watt—Package CES (UVB )oom coacdiansieyo 1.00 
3888 | Capacitor—0.05 mfd. (C35)..........---: 25 || 3602 | Resiscor—60,000 ohms—Carbon type—)4 
4694 | Capacitor—0.05 mfd. (C44)............-- 30 watt—Package of 5 (R14)......-.-.-..- 1.00 
3765 | Capacitor—0.025 mfd. (C49). ..........-- "34 || 3448 | Resiscor—100,000 ohms—Carbon type—)4 
BS7m i) Capacitor—O.t mids (C37)eoke-cs os hee: 32 watt—Package of 5 (R41, R30).......... 1.00 
4645 | Capacitor—0.4 mfd. (C34, C38).........-. ‘25 || 3744 | Resiscor—250,000 ohms—Carbon type—)4 
3597 | Capacitor—0.25 mfd. (C47)..........455- .40 watt—Package of 5 (R32)......-4+0+55: 1.00 
3702)) | Gapacitor—0.25 mids (G48) Fanaa. eras ‘42 || 6186 | Resistcor—S00,000 ohms—Carbon type—4 
7790 | Capacitor—10. mfd. (C58)..........-.--- 1.05 watt—Package of 5 (R33).....-. See 1.00 
77680) «Capacitors @xmidn(C57) s4 2. foes ae ON 1.10 || 3033 | Resiscor—1 megohm— Carbon type—74 watt 
7833 | Capacitor pack—Comprising two 10. mfd. 62.42 Aoi pak Bre Et ees yy 1-00 
and one 4. mfd. capacitor (C46, C55, C56).} 2.00 a ip eee ors (R15, R18) yP ae a 4.00 
4420 ee lead clamp and screw— 4 3594 | Resistor—50,000 ohms—Carbon type—l4 
ackage Of 10.........+2-ese ees seteee -40 watt—Package of 5 (R20, R21)......... 1.00 
4358 | Clamp—Mounting clamp for capacitor— 2240 | Resistor — 30,000 ohms— Carbon type — 1 
Stock No, 7788) or INOwA790% oy weiss a5) SAT o)) i eaoet eatin a ee Dp 
7806 | Coil—First audio plate choke (L33)........ .30 |] 4649 | Resistor—Flat type—Total resistance 8820 
4371 | Cover—Fuse mount cover................ BAS, ohms—Divided as follows: one 220 ohms, 
410907 | Fuse—3 amperes—Package of 5............ .40 one 3,900 ohms and one 4,700 ohms sec- 
3376 | Mount—Fuse mount—105-125 volt opera- Herat (R27, ROSS, SRA ood Go onocmdoor 1.05 
LOLS erate ett Met netal cudcot va) sheinuote seus elute woke a) oye 40 || 7804 | Rheostat—Sensitivity control rheostat (R4)..} 1.30 


*R12 Resistcor—500 ohms—Some Models 


Stock 


No. 


4656 


4452 
3683 


4453 
7800 


3859 
7484 


7485 
6676 
4686 


7796 
7795 
4648 
7841 


4431 


4433 


7832 
9505 


9506 
9507 
4650 


2747 
4646 
4633 
39814 
4413 
4412 
4524 
4615 
4417 
4415 
4645 
3861 
4420 


4410 
7803 


7810 
7805 
7808 


4421 
7807 


7809 
78014 


4340 
4370 


3602 
4418 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


Screw—Volume control mounting assembly 
—Comprising one bushing, one washer, 
one shakeproof washer and one nut....... 

Shield—First audio, second detector A.V.C. 
or driver Radiotgon shield s.e ists telelaens 

Shield—Second detector—A.V.C. Radiotron 
Shield):coprs selves itn oie Sasha eS ie eee heehee 

Shield—I. F, Radiotron shield. ............ 

Shield—Intermediate frequency transformer 
shield 

Socket—4-contract rectifier Radiotron socket... 

Socket—5-contact first audio, second detector 
A.V.C. or driver Radiotron socket........ 

Socket—6-contact I. F. Radiotron socket. .... 

Socket—6-contact output Radiotron socket. . . 

Strip—‘ANT-GND” terminal strip—Two 
terminals and link waure cole tonics 

Switch—Operating switch (S12)........... 

Tone control—Bass tone control (R22)...... 

Tone control—Treble tone control (R24).... 

Transformer—Audio transformer pack com- 
prising interstage transformer and reactor 
CE2, S35): ale aon so cine ere eee 

Transformer—First . intermediate frequency 
transformer (L29, L30, C32, C33, C36). 

Transformer—Second intermediate frequency 
transformer (L341, L32, C40, C41, C42)... 

Transformer—Driver transformer (T3)..... 

Transformer—Power transformer—105—125 
volts—50-60 cycles (T1)............4-- 

Transformer—Power transformer—105—125 
volts-=25—40) cyclesies jes oes cicesinenerets nts 

Transformer—Power transformer—105—250 
volts—40-60 cycles.........00e eee ee eee 

Volume control (RA 7) emer eee 


4 ere © 00. 00 6 6 vie © Oe on ele else se 0 e610 ome 


R. F. UNIT ASSEMBLIES 


Cap—Contact cap—Package of 5.......... 
Capacitor—4.5 mmfd. (C10) 
Gapacitor—50 mmifdy (C19) ieee. aes 
Capacitor—300 mmfd. (C8).............. 
Capacitor—360 mmfd. (C28)............. 
Capacitor—1,120 mmfd. (C25)............ 
Capacitor—2,850 mmfd. (C23)............ 
Capacitor—2,850 mmfd, (C20)............ 
Capacitor—0.05 mfd. (C5, C15)........... 
@apacicor—OAbmid (C7 G16) eee eerie 
Capacitor—0.1 mfd. (C9, C31) 
Capacitor—Adjustable capacitor (C27, C30). . 
Clamp—Antenna lead clamp and screw— 

Package of LORRY cence vtoieicbe ce ore cere 
Coil—Antenna coil—Band ‘‘D” (L4i, L2).... 
Coil—Antenna coil—B.-S.W. (L3, L4, L7, 


LS Cl, C3) eure eee eae ae 
Coil—Antenna coil—P.B.-L.W. (L5, L6, 
LOSE10) C24 C4 eke Geer ee 
Coil—Detector coil—B.-S.W. (L13, L14, 


By Oe Wo a a I (Os Ba Re oi eon ROAD 
Coil—Detector coil—P.B.-L:W. (L15, L16, 
LAOWL20, | GI2G1 4) eerie eae eee 
Coil—Detector coil—Band ‘‘D”’ (L11, L12).. 
Coil—Oscillator coil—B.-S.W. (L241, L22, 
1:25 317.6 C224 C26) Mee eee ene 
Coil—Oscillator coil—P.B.-L.W. (L23, L24, 
L272 8 C2 4,629 hie iene eee ee 
Condenser—3-gang variable tuning condenser 
(COV Cl FC21 ee enemy oor teen 
Lamp—Dial lamp—Package of 5.......... 
Resistor—1,000 ohms—Carbon type—4 
watt-—Package of10)(R5).. eee 
Resistor—60,000 ohms—Carbon type—l4 
watt—Package of 5 (R8)......5........ 
Resistor—100 ohms—Flexible type—Package 
Of 10" (RZERG6) aoe ore 


List 
Price 


Stock 
No. 


4656 


7800 
4452 
3683 
A454 
3529 
7485 
3572 


7836 


4362 
10194 


4422 
4455 
7799 
4364 
4361 


4363 
4367 


3943 
3993 


4377 
4378 


4653 
4654 
4655 


4645 
7835 
8969 
9543 


6999 
7834 


4677 
6614 
3829 
4657 


4678 
4119 


4393 


DescrirTION 


Screw—Chassis mounting screw assembly— 
Comprising one bushing, one washer, one 
shakeproof washer, and one nut (four sets 


required. to, moune chassis) = yeas ele ae 
Shield—Antenna, detector or oscillator coil 
Shield se eeiceses tire asian ncee been be ornate ne 
Shield—First detector-oscillator Radiotron 
Shield fsPet scat ceed es ieee cad aie ote ele et evare 
Shield—Radiotron shield top............4. 
Shield—R. F. amplifier Radiotron shield..... 


Socker—Dial lamp socket................. 
Socket—6-contact R. F. amplifier Radiotron 
socket ha shit canoe oe a emer 
Socket — 7-contact first detector-oscillator 
Radiotron sockets srcssies Gee eects 
Switch—Range switch (Si, S2, S3, S4, S5, 
S6, S7, S8, S9, S10, S411) 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm........ 
Ball—Steel ball for variable condenser drive 
assembly —Pbackage of 20insess ea oemicreeie 
Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shafts, balls, 
ring, spring and washers—Assembled..... 
Dial—Scation seleccor dialite..-- 2 ete 
Drive—Variable tuning condenser drive as- 
sembly complete........ ee oie s hsreuie nee 
Gear—Spring gear assembly complete with 
hub, pinion, gear cover and spring........ 
Indicator—Band indicator—Celluloid lettered 
SL) CE BSAA cae suo etee atone arene 
Pointer—Station selector main (large) pointer. 
Pointer—Station selector vernier (small) 
(Dyey bel Cada ndsenn G Gece c Oa eo DOO OTA 
Screen—Celluloid screen for dial light— 
Package Of 2. tec emetic ee eae 
Screw—No. 6-32-5/32" square head set 
screw for band indicator operating arm or 
variable-condenser drive—Package of 10... 
Spring—Band indicator and arm tension 
spring ——-Packa ge Of Satanic eee ree 
Stud—Band indicator operating arm stud— 
Package of 5 


CABLE ASSEMBLIES 


ale) 0! e}'e/ 0)! e (9X0! ogee ‘ale ee! 6 0's oye! u 10/6 


Gable—Main cablex 5 misicme meee tents 
Cable—4-conductor—Reproducer cable...... 
Cable—Shielded cable—From low-frequency 

tone control to resistor boards........... 


REPRODUCER ASSEMBLY 
Capacitor—0.1 mfd.—Located on output 
transformer (C54) gan resieeuc eee 
Coil —Field coil, magnet and cone support 


L37) oe Be ee eee 


Cone—Reproducer cone (L36)—Package of 5. 


Reproducer—Reproducer complete.......... 
Screen—Doust (cloth) screen—Package of 6... 
Transformer—Output transformer and ca- 

pacicor: (T4GC54) aces sat. creo cer e 


MISCELLANEOUS PARTS 


Bezel—Metal bezel (escutcheon) for station 


selectoridial ‘glassimeress eine ecm ee 
Glass=—Stationdialtolass sass eet 
Knob—Bass or treble tone control, volume 
or sensitivity control range switch or oper- 
ating switch knob—Package of 5 ........ 
ere age station selector knob—Package 
OPS oars SR AaT dius hal ogttne seas oe 
Ring—Retaining ring for dial glass—Pkg. of 5. 
Screw—8-32-14" headless set screw for knob 
—Stock No. 4657—Package of 20....... 
Screw—8-32-5/16"" headless set screw for 
knob—Stock No. 3829—Package of 10... 


List 
Price 


1.90 


RCA Victor 
Model 281 


Twelve -Tube, Five-Band A. C. Receiver 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U. S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicToR MODEL 281 
Twelve-lube, Five-Band A. C. Superheterodyne 


SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


WRENS EAs Saeed 1) Tey PEAS ai ey a SN Aa Rota ee ne lin oan RRP ee er ee Ser a 105-125 Volts 

PRG UCHOVENG ACIEG ee eter aM Ae Rae Re cent te ita ooo alas ont Soca a och a cea ee sero at 25-60 and 50-60 Cycles 

Pav CLEC ONSUI DELON acre ke, ae ile es ce Eola ot a dees Petee Geka bie are We ehiae es 130 Watts (all frequencies) 

Type and Number of Radiotrons...... 4 RCA-6D6, 1 RCA-6A7, 3 RCA-76, 1: RCA-85, 2 RCA-42, 1 RCA- 

5Z3—Total 12 

Band Xe" ee 140 K. C.-410 K. C. 

¢ Bandanas 540 K. C.-1720 K. C. 
Mauri Cab requeticy: Rane catincs oe face ratn sides co enee Wa 


Band C_...5400 K. C.-18,000 K. C. 
Band D__18,000 K. C.-36,000 K. C. 


Paes relcus le exes Band B___.. 1720 K. C.—5400 K. C. 


Line-up Frequencies....... 175K Gre 410 Kai C460: KG; 600 KaGC. 1720°K. GCG. 5160-K. C,, 18,000 K-C. 

AGA TEUNEM TCMSCOLCC CO LDU aaa cae ne nee re sce dee eR td ea MNT gla sf tie 'sls CERES > 8 Watts 

PB TET © Pe E, gana eh ge eet Pe tak Binder se ie ee ear a a en ane 16 Watts 
PHYSICAL SPECIFICATIONS 

15 FUT he & Se Ss Sparta ees ORDER ORE 2, TEES ES SLSR ace A 43 Inches 

TERE IS tb: ag yee ys th sk, pee pra A RR oy Ea get gin Wh ARON RST ok I AP er 27% Inches 

USES oli oto TRUE OER o Wd a Ps STORE ac AER os CIS Te oar Oe eae eA crt ae Sone Pare ea 1734 Inches 


This twelve-tube; five-band all-wave superhetero- 
dyne radio receiver is an instrument in which all of the 
important modern developments known to the radio 
art have been combined. Its extreme range permits the 
listener to receive stations from all over the world in a 
manner not approached by other instruments. A full 
vision “Airplane” type dial with band indicator and 
direct calibration in both kilocycles and megacycles 
provides an easy means of locating stations. A two- 
speed tuning ratio permits the user to tune either rapidly 
or slowly through stations. A tuning range from 140 
K. C. to 36,000 K. C. (with break from 410 K. C. to 
540 K. C.) covers every broadcasting band used 
throughout the world today. 


A high degree of tonal fidelity is obtained through 
the use of a high-power, high-gain, low-distortion 
audio amplifier and q large-field, 10-inch electro- 


dynamic loudspeaker. A diode second detector further 
improves this characteristic. An aurally compensated 
volume control ensures to the listener the maintenance 
of this tone quality at all degrees of volume. High and 
low frequency tone controls provide a means whereby 
either the high or low frequency response may be re- 
duced as required by adverse operating conditions 
(station hum, static, etc.). 


Other features include a sensitivity control, two 
distinct automatic volume control systems, a special 
R. F. unit of high efficiency which greatly improves 
the noise to signal ratio of short-wave reception, and 
an automatic sensitivity change for the short-wave 
bands. The cabinet is of unusual construction, having 
a sloping operating panel and tone chambers for elimi- 
nating cabinet resonance. It is designed along ‘‘mod- 
erne”’ lines of classic simplicity. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector stage, 
two I. F. stages, a combined second detector and auto- 
matic volume control, a push-pull audio driver stage 
and a push-pull Class A output stage. Plate and grid 
voltages are supplied by the RCA-5Z3 heavy duty 
rectifier combined with a suitable filtering system. In 


RE 48° DET. eel (Gealue 28° DET. &A.F. 


NOTE: Band D!Is similar 
to Band C except that 
no A. V. C. bias Is ap- 
plied tothe R. F. and 1st 
detector tubes, the grid 
coils being grounded. 


See 3—Switching Arrangement of Automatic 
Volume Control Systems 


addition, a double channel A. V. C. stage is provided 
which uses two additional tubes. Figure 1 shows the 
over-all schematic circuit diagram while Figure 2 
shows the’R. F. assembly wiring. 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is the 
local oscillator signal, which is always at a 460K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang- 
capacitor are used in the oscillator circuit. 


In conjunction with these three tuned circuits it is 
well to point out that five different groups of tuned 
circuits are used, one group for each tuning band. A 
five-position selector switch is provided for selecting 
the band in which the desired signal is located. In 
addition to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to 


prevent ‘‘dead’’ spots due to absorption effects caused 
by the coils, the natural period of which without the 
gang capacitor connected falls in the next higher 
frequency band. This gang switch also has additional 
contacts for performing other functions which will 
be discussed. 


The output of the first detector which is the I. F. 
signal (460 K. C.) is fed directly through two tuned 
circuits to the grid of the automatic volume control 
I. F. amplifier stage. A coupling coil adjacent to the 
secondary of this transformer is connected directly to 
the signal I. F. stage, which is in effect parallel to the 
A. V.C., I. F. stage. Examining the signal amplifier 
further we find that the output of the first signal I. F. 
stage is applied through a transformer to the second 
I. F. stage and thence through a second transformer 
to the second detector. Both circuits of each trans- 
former are accurately tuned to the I. F. signal, which is 


460 K. C. 


Further examining the A. V. C., I. F. stage it will 
be seen that the output of this stage is applied to the 
A. V. C. tube through an untuned I. F. transformer. 
The A. V. C. stage, which is an RCA-76, is operated 
as a straight rectifier, ics plate being grounded and 
only the grid being used. This tube is shielded 
in the usual manner. A small grid voltage, 
approximately 5.0 volts, is maintained so that 
rectification does not occur until the signal level 
exceeds this grid voltage. When this occurs, a 
portion of the rectified signal produces a voltage drop 
across resistors R-18 and R-19. The drop across both 
of these resistors constitutes the automatic bias voltage 
for the R. F. stage. The drop across R-19 alone gives 
the automatic bias voltage for the first detector and 
first I. F. stage on bands X and A. 


RE 15" DET. i LE 21 F 


Figure 4—Sensitivity Control Switching Arrangement 


Examining the second detector, the diode electrodes 
provide the detector action while the grid and plate 
give audio amplification. A portion of the rectified 
signal also gives a voltage drop across R-23 which is 
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Figure 5—Chassis Assembly Wiring Diagram 


a second automatic volume control system for the 
receiver. The voltage drop is applied to the second 
I. F. stage in all bands and to the first detector and 
first I. F. stage in bands B and C. The change in 
automatic volume control systems is made by an 
additional group of contacts on the band selector 
switch, Figure 3 shows the switching arrangements 
for changing the A. V. C. system in the various bands. 


At this point, an explanation as to why two auto- 
matic volume control systems are used and why the 
sensitivity control is changed in different bands may 
be in order. 


Two automatic volume control systems are used 
because of the different receiving conditions in different 
bands. For example, in the broadcast and long-wave 
band (X and A) signal levels are very high. Also due 
to the use of an aurally compensated volume control, 
a constant input to the second detector must be 
maintained. From this, it is evident that the double 
channel |. F. automatic volume control is ideal. It 
maintains a constant input to the second detector and 
yet does not function on an extremely weak signal. In 
the short-wave bands, however, conditions are differ- 
ent, Signal strengths are always very low and 
fluctuate widely. For this reason it is important to 
have some automatic volume control action below 
the level at which the double channel system works. 
This is provided by the diode A. V. C. of the second 
detector, which functions on the first detector and two 
I. F. stages on the short-wave'bands. It should be 
noted that this action is present on the second I. F. 
stage on all bands. This further flattens the action of 
the double-channel system in bands X and A. 


At this point it is well to examine the sensitivity 
control which also changes on different bands. The 
sensitivity control adjusts the residual bias on the R. F. 
and first detector stages in bands X and A while it con- 
trols the R. F., 1st detector and both I. F. stages on 
bands B, C, and D. Figure 4 shows the switching 
arrangement used. 


The sensitivity control is changed so that in bands 
X and A it controls the R. F. and 1st detector while in 
bands B, C, and D it controls the R. F., 1st detector, 
4st I. F. and 2nd I. F. stages. The reason for this is 
that for a given degree of sensitivity in bands X and A 
the residual bias will be considerably higher in the 
R. F. and ist detector stages than in the bands B, C, 
and D used. This is to prevent possible overloading 
of these stages due to the high-signal strengths en- 
countered in bands X and A. Also, in bands B, C, 
and D, for a given degree of sensitivity the R. F. stage 
operates at a higher gain, which gives an improved 
signal to noise ratio. This is caused by the paralleling 


y 


> 


of the sensitivity control with an 850-ohm resistor in 


these bands. 


Returning to the second detector, we find its output 
circuit is coupled to the grid circuit of the driver stage 
through a compensated volume control system, tone 
control system and transformer. The volume control 
uses two stages of compensation, which serves to 
increase-the high and low frequencies as the volume is 
reduced. This compensates for the natural loss in 
sensitivity of the human ear to the high and low 
frequencies at low sound levels. A low and a high 
frequency tone control enables the listener to alter the 
fidelity of the receiver to his individual taste. 


The driver stage, which is a pair of RGA-76 Radio- 
trons connected in push-pull, is transformer coupled 
to a pair of RCA-42’s which are the output stage. 
A feature of the output stage is the use of fixed bias, 
which reduces distortion and increases the available 


Figure 6—Loudspeaker Wiring 


output. This is accomplished by the use of the drop 
across R-38 and R-39, which carries the entire D. C. 
output from the rectifier. Naturally the output stage 
uses but a portion of the total rectified current and 
current variations in it will have but little effect on 
the drop across the resistor. 


The output of the power stage is coupled through a 
step-down transformer to the voice coil of the loud- 
speaker. A separate winding, which is shunted by a 
capacitor, has been provided in this transformer which 
gives a very sharp, high-frequency cut-off for the entire 
audio system. This greatly reduces the reproduction of 
any high-frequency interchannel interference or other 
disturbance of a high-frequency character which is 
outside of the useful musical range. 


The loudspeaker used is of the large field ten-inch 
type. It is fully capable of handling the high-power, 
high-quality output of the receiver and converting it 
into faithful sound reproduction. 


Figure 5 shows the chassis wiring while Figure 6 
shows the loudspeaker wiring. 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. Properly 
aligned, this receiver has outstanding performance; 
improperly aligned, it may be impossible to receive 
signals on all bands. 


Equipment 

To properly align this receiver, the following 
equipment must be used. This is a modulated R. F. 
oscillator having proper frequency range, an output 
indicator, an alignment tool, a tuning wand, and a 
“dummy” Radiotron RCA-76. These parts, which 
are shown in Figure 8, have been developed by the 
manufacturer of this receiver for use by service men to 
duplicate the original factory adjustments. The 
“dummy” Radiotron, RCA-76, is obtained by remov- 
ing one heater prong from an otherwise perfect tube. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its induc- 
tance. From this it is seen that unless the trimmer 
adjustment for a particular coil is perfect at alignment 
frequencies, inserting one end of the wand may 
increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output when 
either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a 
hole at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 7. An example of the proper manner 
of using the tuning wand would be to assume the 


external oscillator were set at 1720 and the signal 
tuned in. The A. V. C. tube would be replaced by the 


Figure 7—Location of Various Coils in Shields 


“dummy’’ RCA-76 and the output indicator could be 
connected across the voice coil of the loudspeaker. 
Then the tuning wand would be inserted, first one end 
and then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 


Stock No. 4160—Alignment Tool 


Stock No. 6679—Tuning Wand 


TMV-121-A 


Stock No. 4317— 
Output Indicator 


TMV-97-B 
Stock No. 9050—Full Range Test Oscillator 


Figure 8— Equipment Required for Aligning Receiver 


when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. Ain increase in the 
trimmer capacitance would be the proper remedy. 


(2) |. F. TUNING CAPACITOR ADJUSTMENTS 


Although this receiver has three I. F. stages, two for 
the signal and one for the A. V. C., only three trans- 
formers having six adjustable capacitors require ad- 
jusement. The fourth transformer is in the A. V. C. 
circuit and is broadly tuned, not requiring adjustments. 
The transformers are all peaked, being tuned to 


4602K:, G, 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. Replace the A. V. C. tube in 
the receiver with the ‘‘dummy’’ RCA-76. 


(b) Place the oscillator in operation at 460 K. C.; 
place the receiver in operation and adjust the station 
selector until a point is reached (Band A) where no 
signals are heard and turn both the volume and sensi- 
tivity controls to their maximum position. Reduce 
the oscillator input until a slight indication is obtained 
in the output indicator. 


(c) Refer to Figure 9, Adjust each trimmer of the 
I. F. transformers until maximum output is ob- 
tained. Go over the adjustments a second time. 


This completes the I. F. adjustments. However, it 
is good practice to follow the I. F, adjustments with 
the R. F. and Oscillator adjustments due to interlock- 
ing which always occurs. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in bands “‘X”’ and ‘‘A.”” Three are required 
in bands ‘‘B” and ‘‘C”’ while none are required in band 
“D,.”” Band ‘‘D”’ uses the second harmonic of the 
oscillator while the detector and R. F. coils do not 
have trimmers. 

To properly align the various bands, each band must 
be aligned individually. The preliminary set-up 
requires the external oscillator to be connected be- 
tween the antenna and ground terminals of the 
receiver. The output indicator must be connected 
across the voice coil of the loudspeaker while the 
“dummy” RCA-76 must be placed in the A. V. C. 
socket. The sensitivity and volume controls must be 
at their maximum position and the input from the 
oscillator must be at the minimum value possible to 
get an output indication under these conditions. In 
the high-frequency bands, it may be necessary to dis- 
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Figure g—Lecation of Various Trimmer Capacitors 


connect the oscillator from the receiver and place it at 
a distance in order to get a sufficiently low input to the 
receiver. 


The Dial Pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end should point exactly at the hori- 
zontal line at the lowest frequency end of band ‘‘A,”’ 
while the other end should point to within y,”’ of the 
horizontal line at the highest frequency end of band ‘‘A.”’ 


Figure 9 shows the location of the trimmers for each 
band.. Care must be exercised to only adjust the 
trimmers in the band under test. 


Band “’X” 


(a) Tune the external oscillator to 410 K. C., set 
the pointer at 410 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


(b) Shift the external oscillator to 175 K. C. Tune 
in the 175 K. C. signal irrespective of scale calibration 
and adjust the series trimmer marked 175 K. C. on 
Figure 9, for maximum output, at the same time 


rocking the variable tuning capacitor. Then readjust 
at 410 K. C. as described in (a). 


Band “A” 


(a) Tune the external oscillator to 1720 K. C., set 
the pointer at 1720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


(b) Shift the external oscillator to 600 K. C. Tune 
in the 600 K. C. signal irrespective of scale calibration 
and adjust the series trimmer, marked 600 K. C. on 
Figure 9, for maximum output, at the same time 
rocking the variable tuning capacitor. Then readjust 
at 1720 K. C. as described in (a). 


Band ““B”’ 


(a) Tune the external oscillator to 5160 K. C., and 
set the pointer at 5160 K.C. Adjust the oscillator trim- 
mer for maximum output. The trimmer should be 
set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 


(b) Check for the image signal, which should be 
received at approximately 4240 on the dial. It will 
be necessary to increase the external oscillator output 


for this check. 


(c) The antenna and detector trimmers should now 
be peaked for maximum output. It is not necessary 
to rock the main tuning capacitor while making this 
adjustment. 


Band “C”’ 


(a) Tune the external oscillator to 18,000 K. C., 
and set the pointer at 18 M. C. Adjust the oscillator 
trimmer for maximum output. The trimmer should 
be set at the first peak obtained when increasing the 
trimmer capacity from minimum to maximum. 
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ALL D. C. VOLTAGES ARE TO GROUND 


Figure 10—Radiotron Socket Voltages 


(b) Check for the image signal, which should be 
received at approximately 17,080 on the dial. It may 
be necessary to increase the external oscillator output 


for this check. 


(c) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA-6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 


(d) The antenna trimmer should now be peaked for 
maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


Band “’D” 


No adjustments are required for Band D. 


(4) MAGNETIC PICKUP CONNECTIONS 


A Terminal Board is provided at the rear of the 
chassis for adding phonograph facilities to this instru- 
ment. In general, it is best to operate the phonograph 
with its volume control at its maximum output 
position and use the radio receiver volume control for 
adjusting volume. The radio volume control is com- 
pensated and will result in much better tone quality at 
low volume than will be obtained if it is operated 
open and the volume adjusted from the pickup volume 
control. Figure 11 shows the various types of connec- 
tions that will be required for the different turntable 
assemblies. 


(5) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating con- 
dition. No allowance has been made for currents 
drawn by the meter, and if low-resistance meters are 
used, such allowances must be made. 


RADIOTRON SOCKET VOLTAGES 


Maximum Sensitivity—No Signal—120-Volt A. C. Input 


CATHODE TO 
GrounD, 
VoLts 


RaprotTron No. 
VoLtTs 


RCA-6D6—R. F. 23 
Osc. 

RCA-6A7 
Det. 

RCA-6D6—Ast I. F. 

RCA-6D6—2nd I. F. 

RCA-6D6—A. V. CI. F. 

RCA-76—A. V. C. 

RCA-85—2nd Dec. 


RCA-76—A. F. 


RCA-76—A. F. 


RCA-42—Power 


RCA-42—Power 


RCA-5Z3—Rectifier 


Screen Grip To 
Grounp, 


768/384 
RMS 


Power Transformer connected to 120-volt Tap. 
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Stock 
No. 


4372 
4406 


2747 
4407 
4405 
4376 


4404 


4409 
4070 
3643 
6512 
3787 
3888 
3765 
4645 
3877 
3702 
7790 
7788 
7787 


7789 


| 4358 
7806 
4374 
4359 

10907 
3376 


7784 
7483 


6135 
4240 
4375 


6247 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTIoN ie oo i 
RECEIVER ASSEMBLIES 

Bracket—Low frequency tone or volume con- 

trol mounting bracket... 4..0.0..-.2060% $0.20 
Brackec—High frequency tone control mount- 

ingtbrackettr mies ce tes Gis eens a ererele es 25 
Cap—Contact cap—Package of 5........... 50 
Capacitor—30 mmfd. (C64)..............- 25 
Capacitor—80 mmfd. (C52 )—Package of 5.. 85 


Capacitor—250 mmfd.—Located on second 


intermediate frequency transformer (C39, 
C46)—Package of 5...... cece cues cee .80 


Capacitor—500 mmfd. (C33, C53)—Pack- 


EN o(0) OE, Sidi cab. STO eRANe Aaa OH EOC ORO Dice kG 85 
Capacitor—1120 mmfd. (C54)............ 235 
Capacitor—.004 mfd. (C66)...........65. 42 
Capacitor—.005 mfd. (C62, C63)........-. 25 
Capacitor—.005 mfd. (C65).............. .28 
Capacitor—.01 mfd. (C61)..........4.... .30 
Capacitor—.05 mfd. (C36, C44, C48)...... gs) 
Capacitor—.025 mfd. (C42, C58).......... BY: 
Capacitor—.1 mfd. (C32, C41, C43, C51)... 2 
Capacitor—.1 mfd. (C37, C38, C47)....... 32 
Capacitor—.25 mfd. (C57)..... utehaiaeoe 42 
Capacitor—10 mfd. (C67)................ 1.05 
Capacitor—18 mfd. (C68)................ 1.410 
Capacitor pack—Comprising one .15 mfd. 

and one .5 mfd. capacitors (C59, C60)..... 1.10 
Capacitor pack—Comprising one 4., one 8. and 

one 10. mfd. capacitors (C55, C69, C70..| 2.68 
Clamp—Electrolytic capacitor clamp........ 15 
Coil—Second detector plate choke coil (L38). . 30 
Cover—Fuse mount cover.............+.. 15 
Cover—Terminal board cover...........:. ALS) 
Fuse—3-ampere—Package of 5............ 40 
Mount—Fuse mount 105~125-volt instru- 

PTI CLE eT IE cpr siv is RAREST 40 
Reactor—Tone control reactor (L39)........ 1.30 
Reactor—Volume control compensating re- 

Actors (AO) Gee. meted oats Mame one ereiceeayete te .68 
Resiscor—270 ohms—Carbon type—4 watt 

(RBPR7 RAs, R20)— Package of Succ. 1.00 
Resistor—700 ohms—Carbon type—4 watt 

(R30) Packagetobs S.A oicieye elena ss kestieye ois 1.00 
Resiscor—800 ohms—Carbon type—4 watt 

(R29 )=-Package OF LOW rae steric ste ° 2.00 
Resistor—850 ohms—Carbon type—14 watt 

(R24)—-Packa ge, Of;5 iy.) sivtaye sone lepe ie as 1.00 


Stock 
No. 


4687 


3110 
3602 
3118 


3116 


4368 
6242 
3413 
2240 
5817 


6997 


7804 
4453 
3683 
4452 


7800 
3859 
7484 
6676 
7485 
7796 
7795 
7797 
7794 


7785 
7791 


9505 
9506 


7792 


DescrirTION 


Resistor—1,000 ohms—Carbontype— 4 watt 
(RY, R10, R13, R15, R16, R22, R35)— 
Backaee:ofg1 Otaniemi oer anraiciel crate a retels eke 


Resistor—25,000 ohms—Carbon type—4 
Wattn(R.dipj=—backape Olio sete steric arersiere 
Resiscor—60,000 ohms—Carbon type—l4 
watt (R32)—Package of 5.....6.2.0000. 


Resistor—100,000 ohms—Carbon type—4 
watt (R11, R17)—Package of 5......... 


Resistor—200,000 ohms—Carbon type—4 
watt—Located on third I. F. transformer 


(R23 )}—Packagevof-S ane ante soleinci' =! 


Resistor—400,000 ohms—Carbon type—% 
watt (R18, R19)—Package of 10........ 


Resistcor—2 megohms—Carbon type— 4 watt 
(R24.7R33)—Package of 55. <2. saan. 


Resistcor—5,000 ohms—Carbontype— 4 watt 
(R26)—Package of 5 


Resistor—30,000 ohms—Carbontype—4 watt 
(R36) SEER etter s ee iio ns os ckat Ravan 


(R25 ee ee et eer Samer 


Resistor—Total resistance 14,470 ohms with 
460-60-350-7150 and 6750 ohm sections 
(R38 eR 30RR40 1 R412 R42) yn acess wie ah 


Rheostat—Noise suppressor rheostat (R4)... 


Shield—First I. F., AVC—I. F. or second I. F. 
Radiotronshicl dieaeps ta aaewe scree iene 


Shield—Radiotron shield top.............. 


Shield—Second detector or AVC Radiotron 
shield 


Biiddif,leceine| «je, © 00 \s\re”ei(p (e\/0) 0114 (9) Ore\le oleate) © se%e 


Shield—Shield for intermediate frequency coils 
Socket—4-contact rectifier Radiotron socket. . 
Socket—5-contact AVC Radiotron socket... . 


Socket—6-contact output Radiotron socket... 
Socket—6-contact driver Radiotron socket... 
Switch—Operating switch (S13)........... 
Tone control—Low frequency (R27)........ 
Tone control—High frequency (R34)....... 


Transformer—AVC intermediate frequency 
transformer) (23401235) ssmielsrie tle srclers 


Transformer—Driver transformer (T3)...... 


Transformer—First intermediate frequency 


transformer (L29, L30, L31, C33, C34, C35) 


Transformer—Power transformer 105-125- 


Volts 50-60 cycles (Gli) <saleudusvorn sive sist ener 


Transformer—Power transformer 105-125 
in RE Wa ERASE one sao de bb onadoort 


Transformer—Second intermediate frequency 
transformer (L32, L33, C39, C40, C45, 
4G) Pate chac bien cake poetteshe oo) ge. ds iev eons 


List 
Price 


$2.00 
1.00 
1.00 


1.00 


1.00 
2.00 
1.00 
1.00 
HL 
aS, 
95 
1.30 


324 
20% 


5.35 
p45 
30 
15) 
.40 


.40 
62 
1.30 
1235 


82 
2.40 


74,75) 
6.35 


8.90 


2.22; 


Stock 


No. 


7793 


7786 


7798 


4646 
4416 
3981 
4413 
441) 
4524 
4615 
4417 
4415 
4645 
38614 
4420 


4410 
7803 


7810 
7805 
7808 


4421 
7807 


7809 
7801 


4419 
4370 


3602 
3118 
4418 
7800 


4452 
3683 
4454 
3529 
7485 
3572 
4686 
7802 


REPLACEMENT PARTS==(Gontinued? 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


Transformer—Third intermediate frequency 
transformer (L36, L37, C49, C50, C52, 
R23). oes ek te oe hack Sear ee ao 


Transformer pack—Comprising one reactor 
and interstage transformer (L41, T2)..... 


WViolumevcontrol *(R31)iaasnce cetre ote eee 


R. F. UNIT ASSEMBLIES 


Capacitor—4.5 mmfd. (C410).............5 
Capacitor—50 mmfd. (C19)—Package of 5.. 

Capacitor—300 mmfd. (C8)...........0.- 
Capacitor—360 mmfd. (C28)...,..,...... 
Capacitor—1120 mmfd. (C25). ........... 
Capacitor—2850 mmfd. (C23)............ 
Capacitor—2850 mmfd. (C20)............ 
Capacitor—0.05 mfd: (C5, C15)5... 3. 3... 
Capacicor—O Aemidu (G7, C16) rats ole ster 
Capacitor—0.1 mfd. (C9, C31).......... - 
Capacitor—Adjustable capacitor (C27, C30).. 


Clamp—Antenna lead clamp and screw— 
Packageiobet Olz nt ot crate ete iene artarel eye terete = 


Coil—Antenna coil—Band ‘‘D” (Li, 12)... 


Coil—Antenna coil—‘‘B’’—‘“‘SW”’ (L3, L4, 
L7 ALS Ete C3) teechiseteton veto aed 
Coil—Antenna coil—‘‘PB’’—‘“‘LW”’ (L5, L6, 


19} 405 C25 C4) re piers eet tener 


Coil—Detector coil—‘‘B-SW”’ (L413, L14, 
LAT, TASS CliR Cis. eile certcar ereeys 


Coil—Detector coil—‘‘PB-LW”’ (L15, L16, 
LA9 12.0 %C12 (Claw oir acres sere 


Coil—Detector coil—Band ‘‘D”’ (L141, L412). 


Coil—Oscillator coil—‘‘B-SW”’ (L21, L22, 
E25AL265C22 5 C26 )inn cide tack rome oate 


Coil—Oscillator coil—‘‘PB-LW”’ (L23, L24, 
E27; E28 SG24% C29) \aecarious bers oneraitecs 


Condenser—3-gang variable tuning condenser 


(C6, E17 3G 1 heres ean cares oe ae 
Lead—Shield single-conductor antenna lead. . 


Resistor—1,000 ohms—Carbon type—% 
watt (R5)—Package of 10.............. 


Resistor—60,000 ohms—Carbon type—% 
wate (R8)—Package of 5.2.5..0.2...5-- 


Resistor—100,000 ohms—Carbon type—%4 
wate (Ri, Ri2)}—Package of 5.......... 


Resistor—100 ohms—Flexible type (R2, R6) 
= Package’ ofs 10 Mirah Ukiah rake ti rei. 


Shield—Antenna, detector or oscillator coil 

shield sear terna ee ate cere er nee 
Shield—First detector oscillator coil shield... 
Shield—Radiotron shield top.............. 
Shield—R. F. amplifier Radiotron shield..... 
Socker—Dial lamp socket..............00- 
Socker—6-contact Radiotron socket......... 
Socket—7-contact Radiotron socket......... 
Strip—Terminal strip engraved “ANT-—GND” 


Switch—Range switch (S41, S2, S3, S4, S5, 
565197, 95859, o100 S14" S12) 


[ist 
Price 


Stock 
No. 


7815 
7813 


7812 
7814 


4193 
9509 


7000 
9508 
6999 
4506 


4677 


6614 
4425 
3829 


4340 
4678 
4119 


4393 


4362 
10194 


4422 
4455 
7799 
4364 
4361 


4363 
4367 


3993 


4377 


4360 
4378 


DescriPTION 


CABLE ASSEMBLIES 
Cable==Audio cable sac nccnneoe sane eee 


Cable—From L. F. tone control, volume con- 
trol to resistor boards 


Cable—Main cable.............--- TERE pd 


Cone—Reproducer cone (L42 ee of 5. 
Reproducesicomplete gaa acetate 
Screen—Doust screen—Package of 6..... nthe 
Transformer—Output transformer and ca- 


pacitory (T4C56));. sean csc eae ee ie eer 


MISCELLANEOUS ASSEMBLIES 


Bezel—Metal bezel (escutcheon) for station 
selector dial’s.2 Sek Fc. Batons Deere eee 


Glass—Station selector dial glass........... 
Knob—Stration selector knob—Package of 5.. 
Knob—Volume control, tone control, noise 
aes or range switch knob—Package 
OLS. a iidieis Saito eee 
Lamp—Dial lamp—Package of 5.......... 
Ring—Station selector dial glass retaining 
ring—Package of 5 
Screw—8-32- 14" headless set screw for knob 
—Stock Number 4425—Package of 20.... 
Screw—8-32-5"’ headless set screw for knob 
—Stock Number 3829—Package of 10.... 


@ of.0) DP) oe. 6 a) ere wF ee ehefene of sie 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm........ 


Ball—Steel ball for variable condenser drive 
assembly—Package of 20 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled....... 


Dial—Sracion selector dial. .)...2..5..+-.. 


Drive—Variable tuning condenser drive as- 
sembly completeensayaeine tater ee beeen. 


Gear—Spring gear assembly complete with 
hub pinion, gear cover and spring........ 
Indicator—Band indicator—Celluloid-lettered 
D-C-B-A-X 
Pointer—Station selector main pointer—Large. 
Pointer—Station selector vernier pointer— 
Small 
Screw—No. pais ’ square head set screw 
for variable condenser drive asc lye 
Package OftdOy Seer Me len sacks ier ss caa ete 
Spring—Band indicator and arm tension 
spring—Package of 5 
Stem—Pointer stem assembly.............. 
Stud—Band indicator operating arm stud— 
Package of 5 


*,i9snel \9\ pe @ wipe 0),0. 0:0) edelieils 6.0 (9) wl eheuenete 


ei ai lv eee paul 6s, © 0, lel ahiste/e\éice lp) eo) fe) wip eanysiete ia: 


ee ry 


ee er 
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Price 


Instructions for 


RCA Victor Duo 30! 


Four-Tube Double-Range Superheterodyne Combination 
. (Table Model) 


INSTALLATION 


Setup—After unpacking the instrument, remove 
the rear panel of the cabinet (held ‘in place by screws) 
and withdraw all material inserted to protect the 
tubes during shipment. Refer to the tube location 
diagram printed on the license label attached. to the 
cabinet and make certain: 

(a) That all tubes are in the proper sockets and pressed 

down firmly. 


(b) That all shields are rigidly in place over the ,.tubes 
shown by double circles on the diner eure 


(c) That the short flexible leads shown on the diagram 
are attached to the dome terminals of the proper 
tubes as indicated, and that the spring contact clips 
are pressed down firmly. 

Replace the cabinet rear pench feeding the 

antenna and ground wires (black and yellow, 

respectively) through the left-hand opening near the 
bottom of the panel and the power cord through the 

adjacent right-hand opening. Finally, raise the lid 

of the cabinet and remove all packing material from 

the phonograph playing compartment. 


Location—The instrument should be placed 
upon a table or other level surface convenient to the 
antenna and ground connections and near an elec- 
trical outlet or lamp socket. Care should be taken 
to avoid restriction of natural ventilation through 
the cabinet as would occur with the set situated so 
that its back is flush with a wall of the room or with 
the instrument resting upon or close to a radiator or 
other heating device. 


Antenna and Ground—A well-insulated out- 
door antenna having a length of from 50 to 100 feet, 
including the lead-in wire, is recommended. It 
should be erected as high as conveniently possible 
and sufficiently remote from power lines aad street 


_ railways to prevent excessive local interference. If 


the instrument is installed in a building of non- 
metallic construction, an indoor antenna ordinarily 
will afford satisfactory reception and may be con- 
sidered the most practical. Buildings in which the 
roof or framework is of metal, however, form an 
effective shield which greatly impedes the passage 
of radio waves; to insure best results in such installa- 
tions, therefore, an outdoor antenna is essential. 


A good ground connection is essential for best 
performance. The ground lead should be as short as 
possible and attached preferably to a cold-water pipe. 
An approved ground clamp should be used to insure 
a tight and permanent connection. 


The two flexible insulated wires extending from 
the cabinet at the rear are provided to facilitate 
connections to the antenna and ground. Connect 
the black wire to the antenna lead-in and the yellow 
wire to the ground lead. Both joints should be 
soldered and wrapped with insulating tape. 


Power Supply—Connect the power cord to an 
electrical outlet supplying alternating current at the 
proper voltage Pan frequency (cycles), as specified 
on the license label. 


OPERATION 


Controls 


The instrument has five operating controls, four 
located on the front panel of the cabinet, as follows: 


(1) Power Switch and Radio Volume Con- 
trol (Left-hand Knob)—In the extreme 
counter-clockwise position, the power switch 
is “off.” Rotating the knob slightly clock- 
wise turns the power ‘“‘on”—further rotation 
increases the volume on radio reception. 


(2) Station Selector (Upper Middle Knob)— 
This control is ereihred with an illuminated 
dial, calibrated to facilitate location and 
identification of stations (add one cipher to 
scale numerals to obtain frequency in kilo- 
cycles. 


(3) Tone Range Switch (Lower Middle Knob) 
—This switch has two positions, the clock- 
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wise setting providing full-range reproduc- 
tion. When the knob is turned counter- 
clockwise, treble response and static inter- 
ference (when latter is present) will be 
reduced. 


(4) Frequency Range Switch (Right-hand 
Knob)—With this knob in its counter- 
clockwise position, stations transmitting in 
the 540-1500 kilocycle or broadcast range 
will be received (frequencies in this range 
are indicated by the large numerals adjacent 
to the scale graduations). When the knob 
is turned clockwise, the circuits are trans- 
ferred to permit reception from stations 
operating in the 1600-3500 kilocycle range 
(frequencies in this range are indicated 
approximately by the small outer numerals), 
as follows: 


(a) Police Calls—At dial settings near ‘*170” for 
stations transmitting at 1712 kilocycles and be- 
tween “240” and “260” for stations operating 
in the 2450 kilocycle band. 


(b) Amateur Radio ‘‘Phone’’—At dial settings 
between “180” and “200” (assigned band 1800- 
2000 kilocycles). 


(c) Aviation Communications ‘‘Phone’’? — At 
dial settings above “240” (2500-3500 kilocycles). 


The fifth control knob is located on the right- 
hand side of the cabinet and serves the following 


purpose: 


(5) Record Volume Control—The volume 
produced by a phonograph record will be 
increased upon rotation of this knob in a 
clockwise direction. When not operating 
the phonograph, this control should be 
turned fully counter-clockwise in order to 
insure proper radio performance. 


Radio Procedure 


To operate the radio receiver, refer to the fore- 
oing description of the controls and proceed as 
ollows: 


1. Set the Frequency Range Switch for the 
desired frequency band. 


2. Apply power by turning the left-hand knob 
on the front panel slightly clockwise from the “‘off” 
beauce of the power switch, thus illuminating the 

ial—indicative of normal operation. Several sec- 
onds. however, will be required for the tubes to 
heat before reproduction is possible. Set the Radio 
Volume Control fully clockwise for maximum vol- 
ume—reduce the setting if too noisy. 


3. Rotate the Station Selector slowly over the 
range of the dial until a desirable station program is 
heard. 


NOTE—The majority of stations in the 1600-3500 
kilocycle band do not offer continuous programs. Police 
calls are usually intermittent at regular or irregular inter- 
vals. Local or strong stations in the 540-1500 kilocycle 
broadcast band may be audible (sometimes at more than 
one point on the dial) when the Frequency Range Switch 
is set for 1600-3500 kilocycles. 


4, After receiving a signal, turn the Radio Vol- 
ume Control counter-clockwise until the volume is 
reduced to a low level. Now readjust the Station 
Selector accurately to the position mid-way between 
the points where the niaity becomes poor or the 
signal disappears. This setting minimizes the pro- 
portion of background noise and provides best quality 
of reproduction. 


5. Adjust the Radio Volume Control to the de- 
sired volume level and set the Tone Range Switch 
for the preferred tone quality. 


6. When through operating, switch the power 
“off” by turning the left-hand knob on the front 
panel to its extreme counter-clockwise position. 
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Phonograph Procedure 


Facilities for electrical reproduction of standard- 
speed (78 revolutions per minute) phonograph rec- 
ords are contained in this instrument. To ,play 
records of this type, swing back the hinged lid of the 
cabinet (remove the lid, tf desired, by sliding from 
its hinges) and proceed as follows: 


1. Turn the power “on,” as for radio reception, by 
a slight clockwise rotation of the left-hand knob on 
the front panel. To prevent radio interference, this 
knob should not be turned beyond that point at 
which the “click” of the power switch is heard. If 
the receiver is tuned to a local or strong station, it 
may be found necessary to rotate the station selector 
a slight amount to eliminate such interference. 


2. Place the record upon the turntable and insert 
a new needle—Chromium (orange or green shank), 
Tungstone (full volume) or steel (full volaminyete the 
electric pickup. To insert the needle, first loosen 
the knurled screw on the front of the pickup, push 
the needle to the full depth of the opening and 
tighten the screw. ; 


NOTE—For best reproduction when using steel 
needles, a new needle should be substituted after each 
selection. With care, the orange Chromium needles may 
be used to play 25, and the green Chromium needles from 
75 to 100 recordings. Chromium needles should never be 
replaced in the pickup (if removed for any reason before 
completely worn), as undue record wear would result. 
Tungstone needles are capable of playing from 100 to 200 
recordings, provided care is taken not to injure the point. 
Do not use Tungstone needles on thin, flexible records or 
on transparent-faced (illustrated) records. 


3. Start the turntable rotating in a clockwise di- 
rection by twirling with the hand. When normal 
speed is attained, lower the pickup carefully onto 
the record, starting the needle at the outside groove. 


4, Adjust the Record Volume Control to obtain 
the desired volume. 


5. After the selection has been played, lift the 
pickup and swing it to the right so as to clear the 
turntable. While changing records, the turntable 
either may be left rotating or may be stopped by 
pressure of the hand, as found most convenient. 


6. When through operating, return the Record 
Volume Control to its counter-clockwise extremity 
and switch the power “‘off.”” The pickup should be 
placed upon the felt-covered wooden support at the 
right-hand side of the turntable when not operating 
the phonograph—do not leave the pickup resting on 
the record or turntable. Replace and close the 
cabinet lid. 


Lubrication—Lift off the turntable at least once 
each year and apply a few drops of high-grade light 
machine oi] around the outside of the shaft bushing 
to provide lubrication for the metal washer upon 
which the motor field member floats. The shaft 
bushing is self-lubricating; however, no harm will 
result if excess oil runs inside the bushing. 


SERVICE DATA 


Voltage: Ria ting, «0%. ejeisre-siciein'siocers/ ote eaters sveletore sie'e eyelnjeieieie ores 105-125 Volts 
Frequency Rating............ 0 ..25, 50 and 60 Cycles 
Power Consumption’ .2yt.csen tieis bes ane o-clna oe Kereio baaia Ba wiarelo 45 Watts 


Number and Types of Radiotrons— 

1 RCA-6A7, 1 RCA-6F7, 1 RCA-41, 1 RCA-1-V 
Undistorted: Outputs iccc.c sere o.c0s dsleteshd. aie a duotela wale avelassld whcn es 1.9 Watts 
Frequency Range. cise cles «os sales 540-1500 K. C. and 1600-3500 K. C, 


This table type combination instrument consists of a féur tube super- 
heterodyne chassis and a new compactly constructed motor board assembly. 
The receiver incorporates features such as wide tuning range, electro- 
dynamic loudspeaker, two-point tone control, illuminated dial and the 
inherent sensitivity, selectivity and tone quality of the super-heterodyne. 


The following description of the circuit describes several new design 
features which are incorporated in this receiver. 


The first tube is a combined first detector and oscillator using Radio- 
tron RCA-6A7. Separate tuned circuits are provided for each function. 
The detector coil is tapped so that the tuning range may be extended 
merely by shorting out a portion of the coil. The oscillator circuit is not 
tapped, the high frequency range being obtained by use of its second 
harmonic instead of the fundamental for obtaining the I. F. frequency. 


The next tube is a combined I. F. stage and second detector using 
Radiotron RCA-6F7. It has two sets of elements, one being used as a screen 
grid I. F. amplifier and one as a triode detector. The I. F. frequency in this 
receiver is 460 K. C. The output stage is a single Pentode RCA-41, 


The rectifier is an RCA-1-V used in a half-wave rectifying circuit. A 
feature of this circuit is that only one transformer secondary is used. This 
is accomplished by having a cathode type rectifier, a series arrangement of 
filaments and a tapped secondary winding. 


Figure A shows the pickup details, Figure B the assembly wiring, 


Figure C the schematic circuit and Figure D the wiring diagram and 
Figure E the loudspeaker wiring. 


RADIOTRON SOCKET VOLTAGES 


120 Volt, 60 Cycle Line—Maximum Volume Control 
Setting—No Signal 


Cathode | Cathode Cathode 


Heater or 
Radictron’ Ne: to Control | to Screen to Plate, Plate a Filament, 


oe ard, Volts Volts D.C. rent, . Volts 
RCA- | First Detector 1.25 70 ney | 25. 63 
6A7 | Oscillator — — 180 CHOGM lenee ee 
RCA- | I. F. 1.25 70 235 5.5 Pe 
6F7 | Second Det. 19 — 145* 0.4 , 
RCA-41 Output 17 240 230 26.5 | 6.3 
RCA-I-V_ Rectifier = lL 335 RMS | 50 6.3 


* Actual voltage cannot be measured with ordinary voltmeter. 


Line-Up Adjustments 


The detector and oscillator line-up trimmer capacitors are adjusted 
by setting both the dial and an external oscillator first at 1400 K. C. and 


NEEDLE SCREW 


FRONT VIEW SHOWING LOCATION OF SCREWS 
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adjusting the tuning capacitor trimmer capacitors for maximum output, 
then changing the oscillator frequency and dial setting to 600 K. C. and 
adjusting the submounted trimmer capacitor for maximum output. The 
I. F. adjustments are made by adjusting the two trimmer capacitors 
located on the first I. F. transformer for maximum output when a 460 
K. C. signal is connected between the control grid of the first detector 
and ground. Be sure and set the station selector at a point where no 
signal is being received when making I. F. adjustments. 


Pickup Service Data 


The magnetic pickup and tone-arm assembly of this instrument 
is of new design and unique construction. Service work will consist of 
centering the armature, replacing the rubber pivots and replacing the 
magnet coil. 


Disassembling the Pickup 


The pickup may be disassembled in the following manner: 


(a) Unsolder the two cable connections to the terminal strip. 
(b) Remove the needle screw and screws “A” and “B.” 
(c) Remove the pickup assembly from the arm and housing. 


(d) Unsolder the two magnet coil leads attached to the terminals 
and then remove screw E. This will allow the removal of the 
fibre terminal board. 


(e) If centering the pickup armature is the only adjustment required, 
such centering can be done without removing the fibre terminal 
board indicated in (d). The armature is centered by loosening 
screw F, accessible through the hole shown, and holding the 
armature with the finger in proper position while screw F is 
tightened. “Feeling” the armature while deflecting it between 
its two extremes is the best manner of ascertaining proper centering. 
When centering, after work has been done or the Magnet removed, 
it is important that the magnet be remagnetized while in place. 


(f) If the coil or pivot rubbers are to be replaced, the pickup must 
be further disassembled. This is done by removing the magnet 
and then removing screws C and D. The pole piece may now 
be reme cd and the old coil and sleeve disassembled. Acetone 
will be found helpful for dissolving the old cement that holds the 
coil in place. The new coil, with its sleeve, may now be replaced 
and cemented in a similar position to that occupied by the old 
coil. Duco household or Ambroid cement may be used to hold 
the coil in place. Be careful to center the coil with its paper 
sleeve before cementing. 


(g) The pivot rubbers are replaced by loosening the armature ad- 
justing screw F and removing the armature from its bracket. 
The rubbers can then be removed by slipping them from each end 
of the pivot shaft. 


It is important to remember that in all operations after reassembling 
but before placing in the tone arm, the pickup should be magnetized and 
the armature centered after remagnetizing. Magnetizing should be 
done by placing the pickup magnet on the magnetizer and sliding it 
onto the pole pieces, after magnetizing being careful not to break the 
magnetic circuit. 


MAGNET COIL LEADS 


—— 


OUTPUT LEADS 


BOTTOM VIEW SHOWING DETAILS 


METHOD OF CENTERING ARMATURE 


Figure A—Pickup Details 
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Figure C—Schematic Circuit Diagram 
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PHONOGRAPH MOTOR SERVICE DATA 


The synchronous motor used in this instrument 
is of simple design and foolproof construction. 
Among its many features are low power consumption, 
single moving part, ease of starting, oilless main 
bearing, resilient bumper, and long life with freedom 
from service repairs. 


Figure E shows the main parts of the motor and 
the points that may require attention. 


Operation—The two stator coils are connected 
in series and the motor is started by giving it a 
clockwise spin with the hand. If it is found to be 
difficult of starting, or if it runs at a sub-synchronous 
speed such as at 70 R. P. M., such action may result 
from one of the following causes: 


Difficult to Start—This may be due to the 
stator failing to rotate on the outer bearing. 
This can be caused by the spaghetti sleeve 
being jammed in the slot, or sticking to the 
resilient bumper. The outer bearing not being 
properly lubricated may also cause this condi- 
tion. It is important that the ball bearing be at 
the bottom of the main bearing assembly. 


Slow Speed—If the turntable is jarred or 
slowed down, the motor may run at a sub- 
synchronous speed, such as 70 R. P. M. This is 
remedied by merely lifting the tone arm from 
the turntable, thereby removing the load. The 
turntable speed will then immediately increase 
to normal. 


Excessive Vibration and Hum—dA small 
amount of hum when starting decreasing to a 


SPAGHETTI MUST BE 


FREE IN SLOT 
AND REST LIGHTLY AGAINST 
CAMBRIC RESILIENT BUMPER COVER 


LEATHER WASHER 
MUST BE UNDER 
METAL WASHER 


SPRING MUST HAVE SUFFICIENT 
TENSION TO HOLD STATOR STOP 


AGAINST RESILIENT BUMPER REQUIRE LUBRICATING 


negligible amount while running is normal. If 
excessive vibration occurs either at starting or 
running, it may be due to one of the following: 


(1) Insufficient lubricant in outer bearing or any 
other failure that will cause the stator to 


bind. 


(2) The metal washer should be above the 
leather washer at the bottom of the main 
bearing. 


(3) Motor not properly su,:ported from motor 
board. Unless the motor is properly sup- 
ported from the motor board, normal vibra- 
tion will be excessive. 


Removing Rotor from Stator—The rotor 
which includes the turntable may be removed by 
loosening the screw shown in Figure E until it clears 
the rotor and then lifting the turntable. Be careful 
not to lose the ball end-bearing when this is re- 
moved. After replacing the rotor, tighten the 
restraining screw securely to eliminate the pos- 
sibility of rattle in operation. 


Power Consumption — The motor consumes 
4 watts. It should never be turned on when the 
rotor is removed, as in this condition excessive 
current will be drawn with consequent increase in 
temperature. 


NOTE: The above values of power consumption are 
average for a 60 cycle motor at 125 volts. At lower 
voltages the power consumption will be less. 


BALL END BEARING 
REPLACE BEFORE ASSEMBLING 


MAIN BEARING 
SURFACE DOES NOT 


STATOR BEARING SURFACE. 
OCCASIONALLY LUBRICATE 
WITH LIGHT OILOR GREASE 


Figure E—Details of Motor 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Contact cap—Package of 5... 


Ce a ee a eer ary wee 


Resistor—1500 ohms—Carbon type—%4 watt (R7)— 
Package of 5..........0.5 Matariercvets 


iii ied eae 


Resistor—1 megohm—Carbon type—% watt (R10)— 
Package of 5...... 


Resistor—100,000 ohms—Carbon type—% watt (R1)— 
Package of 5......000050. Clare fevers ta Sioa einieleleanieieie sip hiereiois 


Resistor—30,000 ohms—Carbon type—}4 watt (R9)— 
Package of 5 


Capacitor—80 mmfd. (C5)............2. Bysxevan suet Mietoohrotetors 
Capacitor—0.25 mfd: (C18) ..0:06 5 occcceesscieevececolie 
Socket—7-contact Radiotron socket.............. canbace 
Ring—Oscillator coil retaining ring—Package of 5........ 
Resistor—60,000 ohms—Carbon type—%% watt (R2)— 

Package of 5........... Brevevaratessiereresatelcter ele sisenveletel chore lee 
Resistor—500_ ohms—Carbon type—l watt (R11)— 

Pack Age Of Disciales siscsioielays are oie dei ten ee ee ee 
Capacitor—O.1 mfd. (C9) io o..0s os ne dee conde detec sccciowe 
Shield—Radiotron shield. ............ Malay ele vareievareterate teeters 
Capacitor—0,01 md. (C1) iif ocjcc oc s.ccciesiasis teaaweedaee 
Capacitor—0.05 mfd. (C17)...........ecccceee etacahetare oe. 
Coil—Detector choke coil (L8)...........00-ccecceceeee 
Socket—Dial lamp socket and bracket..............000 
Sovket—4-contact Radiotron socket............2.0e0005 


Screw—Chaassis mounting screw and washer—Package of 4. 
Capacitor—160 mmfd. (C16)...............00. atetstaiers a 


Resistor—170,000 ohms—Carbon type—%% watt (R8)— 
Package of 5 


i ce ee iy Cee ere eee e esses eeevede 


Capacitor—1500 mmfd. (C3) ............. ccc cece aigtavaue 
Capacitor—0.1 mfd. (C14)........ccccccecesccecs Muacaverste 
Reflector—Dial light reflector.....5......00ccceccuccuce 
Scale—Dial scale—Package of 5.......... selsloveverclsielevarctens 


Resistor—25,000 ohms—Carbon type—3 watt CRS) Stes + 
Capacitor—0.25 mfd. (C18)..... eis lelate(eisfeleivists’s} fore aie oysters 
Capacitor—2400 mmfd. (C15)..........cccceeccccccccee 
Capacitor—630 mmfd. (C2)...............02- aolavaia oasis ahs 
Capacitor—Adjustable capacitor (C7)...............02.. 
Coil—Choke coil (L111) 5 sici0.< cejewssacs socintees ocswecsc. 
Socket—6-contact socket........ccccccceccccccccccccce 


Capacitor—Comprising one .005 mfd. and one .017 mfd. 
capacitors (C20, C21).. 


Resistor—20,000 ohms—Carbon type—1 watt (R3, R5)— 
Package of 5 


Condenser—2-gang variable condenser (C4, C6, C24, C25). 


seer eeee Cod eeercrccscsseerees 


Capacitor pack—Comprising two 5.0 mfd. and two 8.0 
mfd, capacitors (C13, C19, C22, C23) 


Transformer—First intermediate frequency transformer 


(L4, L5, C11, C12)........ eibiwreVolole/aseieielerehaeisisisie s)o)s) tele 


List 


Price 


$0.50 
1.00 
1.00 
1.00 


1.00 
44 
-40 
38 
-40 


1.00 


Stock 
No. 


6669 
6832 
9464 


9465 


6788 
8987 
9437 


9467 


3808 
4052 
3813 


4083 
4084 
7651 
7652 
7653 


7654 


7655 


7656 


7657 
7714 


7715 
9038 
9039 
9040 


10194 


3811 
3812 
6825 
6826 


3961 
4087 


4199 
4200 


6827 


DESCRIPTION 


Switch—Tone control switch (S2)..... arabe’ o(e- aie anelctefere late ora 
Capacitor—4.0 mfd. (C10)........ solelalahelaisleloieierelelelereretelsie 
Transformer—Power transformer—105-125 volts—50-60 
cycles \(T1) sere <toaenics SOP OTS OCOOrE ROAR COOT 
pene weer ower transformer—105-125 volte—25-40 
oycles serie siclece cle ce anodds pla aisheleioereitiviererontel steraele obs 


REPRODUCER ASSEMBLIES 


Transformer—Output transformer (T2)................. 
Cone—Reproducer cone complete (L9)—Package of 5..... 


Coil assembly—Comprising field coil, magnet and cone 
support (L10)..... aleretatate Surale! <'a\aivrelalae We: Sik mae wlalerra 


Reproducer complete.............. afatcleierolersreyate F 


Motor suspension assembly—Comprising one screw, one 
metal bushing, two rubber bushings, one flat washer, one 
lockwasher and one nut—3 sets .........000cc cee eeaee 


Lamination—Stator laminations—Assembled—60 cycle 
operation——110 or: 220ivoltaticids.cee cess seeencee een: 


Lamination—Stator laminations—Assembled—50 cycle 
GPOratiOnysiciciciaies cc oes wrelee aiufoleferavatevelevele’ ctevers alaleistersietete 


Lamination—Rotor lamination assembly—60 cycle opera- 
iW) Boson dogornasnade aueyeieibleniefadstalelelsle/eintalein Pisjeleleseieis/d\els 


‘Lamination—Rotor lamination assembly—50 cycle opera- 


IOI sein ereleieic.c'o elalelelarac’eislsieisieivic elejele clelcreie's a ray 


Turntable complete—With spindle for 50 or 60 cycle 
Operations. cecigecie tote ioe aciiseikiche hens 


PICKUP AND ARM ASSEMBLIES 


Screw—Needle holding screw—Package of 10............ 
Armature............. Scouda oO SFR elanie vie weasiases syetaveres 
Pickup and arm assembly complete................ Sioa 
Coil—Pickup coil (L12)..............+0 ate) 8. State feaetie taco i's 


MISCELLANEOUS PARTS 
Knob—Phonograph volume control knob—Packagzo of 5... 


Screw and washer—Chaasis mounting screw and washer 


assombly—Package of 4...........000005 ale ears SIC 
Knob— Station selector knob—Package of 5........ Sheiereree 
Knob—Range switch, volume or tone control knob—Pack- 

BROVOLO eet cina of ec ahi ae ciate neoiae AN OGODO 
Volume control—Phonograph volume control (R12)....... 


Transformer—Phonograph input transformer (T3).,...... 


1.00 


1.00 
1.20 


1.76 

-68 
8.00 
8.00 


1.16 


1.05 
1.46 
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Instructions for 


RCA Victor Duo 320 


Six-Tube Superheterodyne ‘Selective Short-Wave’’ Combination 


INTRODUCTION 


This radio-phonograph combination contains a 
receiver operable throughout two tuning ranges, one 
covering the usual band of from 540 to 1500 kilo- 
cycles and the other covering a band of from 5400 to 
15,350 kilocycles. Between the limits of the latter 
range are included four of the internationally- 
assigned short-wave broadcast bands, located at 49, 
31, 25 and 19 meters, respectively. Thus, in addition 
to providing entertainment from the accustomed 
broadcasting stations, this instrument permits direct 
reception of programs from the principal short-wave 
broadcast transmitters located in all parts of the 
world. 


Provisions for short-wave reception are built into 


the radio chassis—not simply connected to an 
existing chassis as a short-wave adaptor—resulting 


in distinctly superior performance. The tuning 
ranges are quickly interchangeable by means of a 
push-pull switch on the front of the cabinet. Other 
features contributing to tuning ease and accuracy 
are: (1) the ‘“‘vernier” dual-ratio station selector 
drive, permitting either rapid or fine adjustments 
independently; and (2) the clock-type “‘full-vision” 
illuminated dial, calibrated directly in frequency for 
both ranges. 


Facilities for the electrical reproduction of either 
standard speed (78 revolutions per minute) or long- 
playing (3314 R. P. M.) records of 12 inches diameter 
or less are accessible beneath the hinged lid of the 
cabinet. To insure uniform high-quality reproduc- 
tion and satisfactory operation, Victor records 
should be used with this instrument. 


INSTALLATION 


Location—The instrument should be placed 
convenient to the antenna and ground connections 
and to an electrical outlet. 


Phonograph—Raise the cabinet lid and with- 
draw all packing material from the playing com- 
partment. Insert the used-needle cup (packed in 
outfit package) in the hole provided. With the 
speed-shifter (lever projecting toward front left- 


hand corner of motorboard) set in its 78 R. P. M.. 


(outward) position, mount the turntable (also in 
outfit package) on the motor spindle. Make certain 
that the spindle drive key engages the slot in the 
turntable hub. 


Chassis—Proper operation of the instrument 
can be assured only when the radio chassis rests 
lightly as intended upon its rubber support cushions. 
To prevent damage in shipment, the chassis is 
clamped rigidly to the cabinet; the support cushions 
are thus placed under compression and rendered 
ineffective. At installation, therefore, loosen the 
four clamping screws (accessible beneath the interior 
shelf) just sufficiently to permit free cushioning of 
the chassis. 


Tubes—The instrument is equipped and tested 
at the factory with RCA Radiotrons and is shipped 
with these tubes installed. Before making the re- 
quired external connections, however, it will be ad- 
visable to examine the tube installation as one or 
more of the tubes, shields or dome terminal clips 
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may have been jarred loose in shipment. Refer 
to the tube location diagram printed on the rating 
label inside the cabinet and make certain: 


(1) That all tubes are in the proper sockets and pressed 
down firmly. 


(2) That all shields are rigidly in place over the tubes 
represented by double circles on the diagram. 


(3) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached to 
the dome terminals of the proper tubes. 


NOTE—The grid lead for the RCA-2B7 must 
be enclosed by the cylindrical tube shield. A slot 
is provided at the bottom of this shield for en- 
trance of the lead. 


Antenna and Ground—The efficiency of any 
antenna varies greatly with the frequency of in- 
coming radio waves, a given length being excellent 
at certain frequencies and comparatively poor at 
others. For uniform results throughout a wide 
tuning range such as found in this instrument, 
therefore, an antenna of adjustable length would be 
desirable theoretically. From a practical standpoint, 
however, very good results will be obtained using 
two antennas of different length, one 24-29 feet for 
short-wave reception and the other 50-100 feet for 
reception in the standard broadcast band (540— 
1500 ke), the lead-in considered as part of the total 
length in each case. 


The shorter antenna may be used alone if pre- 
ferred but probably will not be satisfactory for 
receiving distant or low-powered stations in the 
standard broadcast band. Further, no advantage 
will be gained by its use on the shorter wave lengths 
unless it can be installed so that the majority of its 
length is unshielded (not contained in a building of 
metallic construction) and sufficiently remote from 
sources of man-made interference (such as house- 
wiring, power lines, street-railways and passing 
automobiles) to prevent excessive noise. If these 
conditions cannot be fulfilled, it will be preferable 
to erect a single antenna of compromise length (100- 
105 feet overall) which, in addition to providing 
excellent results in the standard broadcast band, 
will also favor reception in the short-wave broad- 
cast bands located at 49, 31, 25 and 19 meters. 


Good reception in many installations will be 
obtained without connecting the instrument to an 
external ground since the power line characteristics 
often render a separate radio ground unnecessary. 
In any case, however, bést results will be insured by 
grounding the set in the conventional manner to a 
water-pipe or radiator or to a metallic pipe or stake 
driven from five to eight feet into the soil. The 
ground lead when used should be short, preferably 


not more than 15 feet in length, and connected to a 
clean portion of the pipe or stake surface by means 
of an approved ground clamp. 


A terminal board is provided at the rear of the 
receiver chassis for connecting to the antenna and 
ground. Connect the antenna lead to the left-hand 
terminal (marked “SANT’’) and the ground lead to 
the right-hand terminal (marked “GND” ). Tighten 
the terminals with a screw driver to insure per- 
manent electrical connections. 


Power Supply—Connect the power cord of the 
instrument to an electrical outlet supplying alter- 
nating current at the voltage and frequency (cycles) 
specified on the rating label. While any voltage 
within the specified limits may be employed, a 
change in the internal connections will be required if 
the local voltage is less than 110 (for 105-125 volt 
models) or 220 (for 200-250 volt models). The 
alternative connections are shown in the Service 
Data section of this booklet and the changeover, 
when necessary, preferably should be made by the 
dealer. Consult your power company if you are in 
doubt as to the specific voltage or frequency of 
the supply. 


OPERATION 


Controls 


The four control knobs on the front of the 
cabinet, in sequence from left to right, are: 


(1) Power Switch and Tone Control—The 
power switch operates at the counter- 
clockwise end of the control range. A slight 
clockwise rotation actuates the switch, 
causing illumination of the dial—indicative 
of normal operation. Continued clockwise 
rotation increases the treble response 
gradually. 


(2) Volume Control—Sound level (volume) in- 
creases upon rotation of this control in a 
clockwise direction. 


(3) Station Selector (Dual Knob)—The large 
knob (adjacent to panel) should be used for 
rapid approximate settings of the dial pointer 


and the small outer knob for accurate or 


*“‘vernier” adjustments. The lower end of 
the pointer traverses a calibrated scale which 
is applicable to either tuning range (to 
obtain kilocycles from scale markings, add 
one cipher for standard broadcast band and 
two ciphers for short-wave range). Selection 
of any available short-wave broadcast band 
is facilitated by alignment of the opposite 
end of the pointer with the proper bracketed 
segment on the upper half of the dial. 
These segments indicate the approximate 
extremities of each band and are identified 
with respect to nominal wavelength: 49, 
31, 25 and 19 (meters). 
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(4) Range Switch—This switch is of push-pull 
construction and adapts the receiver for 
operation within either tuning range as 
follows: 


(a) Inward Position—For standard broad- 
cast band (540 to 1500 kilocycles). 


(b) Outward Position—For short-wave range 
(5400 to 15,350 kilocycles). 


A fifth knob is located in the phonograph playing 
compartment at the front right-hand corner of the 
motorboard. This control serves two functions as 
follows: 


(5) Transfer Switch and Record Volume 
Control—The transfer switch operates at 
the counter-clockwise end of the control 
range. With the knob turned fully counter- 
clockwise, the switch is set for Radio oper- 
ation. Clockwise rotation first transfers the 
circuits for Phonograph operation and then 
increases the sound level (volume) obtained 
from records. 


Radio Procedure 


The actual operation is simple and not unlike 
that of more conventional instruments designed for 
the reception of standard broadcast programs alone. 
However, the full possibilities of any short-wave 
receiver cannot be attained until the user has a 
practical knowledge of short-wave transmission be- 
havior and operating schedules. It is therefore 
recommended that the appended Notes on Short- 
Wave Reception be studied carefully. 


A brief outline of the recommended operating 
procedure should suffice. See the foregoing descrip- 
tion of the controls and proceed as follows: 


1. Set the Transfer Switch counter-clockwise for 
Radio operation and the Range Switch for the 
frequency range within which the desired station is 
included. 


2. Turn the Power Switch “on” and adjust the 
Tone Control to its extreme clockwise position—for 
full-range reproduction. Wait a few seconds in 
order that the tubes may attain the proper tem- 
perature before attempting further operation. 


3. Advance the Radio Volume Control to a 
Osition near the middle of its range and rotate the 
tation Selector until the dial indicator assumes a 

position coincident with the listed frequency of the 
desired station. Then with the vernier control 
(small knob), turn the selector very slowly over a 
narrow range on each side of that setting, advancing 
the volume control further in a clockwise direction 
and repeating the tuning process, if necessary, until 
the signal is heard. 


NOTE —This procedure is important—especially so 
for short-wave reception. Because of the wide band of 
frequencies eoered: by the short-wave range, tuning 
is critical (sharp). A station of suitable strength often 
will be imperceptible if passed through rapidly or in a 
haphazard manner. 


4, After receiving the signal, turn the Radio Vol- 
ume Control counter-clockwise until the volume is 
reduced to a low level. Then readjust the Station 
Selector accurately to the position mid-way between 
the points where the quality becomes poor or the 
signal disappears. This setting minimizes the pro- 
portion of background noise and provides the fine 
quality of reproduction possible with this instrument. 


5. Adjust the Radio Volume Control to the de- 
sired volume level. 


NOTE—The automatic volume control built into this 
instrument maintains the volume level substantially 
constant irrespective of normal fluctuations of signal 
strength (fading). Also, other stations with good signal 
strength will be received at approximately the same 
level without manual readjustment of the volume. 


6. Turn the Tone Control counter-clockwise if 
decreased treble response is preferred or to reduce 
noise interference if excessive. 


7. When through operating, return the Tone 
Control to its counter-clockwise extremity, thus 
switching “off”? the power. 


Phonograph Procedure 


To operate the electrical phonograph, refer to 
the section on “Controls” and proceed as follows: 


1. Turn the Transfer Switch and Record Volume 
Control knob clockwise, for phonograph operation. 


0173 (3-3) 


2. Apply power by turning the Tone Control 
clockwise from the “‘off” position. Set this control in 
the extreme clockwise position for full-range repro- 
duction. A few seconds are required for the tubes 
to heat before operation is possible. 


3. Place the desired record on the turntable. 
Insert a new needle in the pickup as far as it will go 
and tighten the needle screw. For long-playing 
(3314 R. P. M.) records, use only the orange Chromi- 
um needle. For standard (78 R. P. M.) records, use 
the latter needle or, if preferred, either the green 
Chromium or the full volume Tungstone needle. 
Ordinary stee] needles (full volume) can be used 
with standard (78 R. P. M.) records, provided a new 


needle is inserted for each selection. 


NOTE—With care, the orange Chromium needle 
should play 25, the green Chromium 75 to 100, and the 
Tungstone 100 to 200 records. Never re-insert in the pickup 
a Chromium needle which has been used (however slightly), 
as damage to the record grooves would result. Do not use 
Tungstone needles with thin, flexible records or with 
transparent-faced (illustrated) records. 


4, Pull the starting lever (right-hand side of 
turntable) forward to start the motor. Set the 
speed shifter (left-hand side of turntable) for the 
speed—78 or 3314 R. P. M.—corresponding to the 
record on the turntable. Then place the needle on 
the smooth outer surface of the record and slide it 
into the first groove. 


NOTE—The speed shifter should not be moved in- 
ward (from the 78 to the 334 R. P. M. position) while 
the turntable is at rest. 


5. Adjust the Record Volume Control to obtain 
the desired volume. 


6. For most faithful reproduction, the Tone 
Control should be left in the fully clockwise position 
while using the phonograph. Turning this control 
counter-clockwise decreases the treble response and 
reduces the needle scratch noise (particularly notice- 
able with old records) reproduced by the loudspeaker. 


7. At the completion of the record, lift the pickup 
arm and move it toward the right to stop the motor 
(motor stops automatically at the end of a record 
having the eccentric final groove). Lower the pickup 
outside the turntable—never allow it to rest on the 
record (or turntable) when not operating the phono- 


graph. 


8. When through operating, close the lid and 
turn the power switch “off.” 


Lubrication—The motor should be lubricated 
with light oil once every six months. Two oil holes 
on top of the motor are accessible through openings 
in the motorboard when the turntable is removed. 
The ball-bearing mechanism under the turntable 
should be lubricated once a year by prying off the 
cover and packing with vaseline or light motor grease, 
being careful to prevent any dirt particles from 
entering with the grease. Make sure that the speed 
shifter is in the outward (78 R. P. M.) position before 
replacing the turntable on the spindle. 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that 
no previous experience or special skill is required 
for proper operation, its full possibilities can be 
realized only by those familiar with the general 
characteristics of transmission on the shorter wave- 
lengths. The following notes are a summary of 
extensive data compiled mainly by experimentation 
and should be found both interesting and helpful, 
especially to beginners in the field of short-wave 
reception. 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 
(500 kilometers) or more, although good reception 
at distances greater than 1500 miles (2400 kilo- 
meters) can be expected only when a large portion 
of the signal path lies in darkness. 


Thirty-one (31) meter stations afford greatest 
reliability of service to receivers situated at a dis- 
tance exceeding 800 miles (1300 kilometers). Good 
reception from distant stations in this band is 
possible both day and night. 


Reception from stations operating in the 25 
meter band is most common when a span of 1000 
miles (1600 kilometers) or more separates the 
receiver and transmitter. Such transmission over 
distances of less than 2000 miles (3200 kilometers), 
will be received best during daylight hours. The 
more distant stations, however, can still be heard 
well after nightfall under favorable conditions. 


In the 19 meter band, stations situated at a distance 
of 1500 miles (2400 kilometers) or greater will be 
found most satisfactory. Signals in this band will 
generally be heard during daylight hours—rarely 
after nightfall or when any appreciable portion of 
the transmission path is in darkness. Wave-lengths 
below 19 meters are useful only when transmitted 
entirely through daylight and over long distances 
(2000 miles or more); ordinarily they cannot be 
received after sunset. 


Transmitted signals of any wave-length are known 
to divide into two components—the “ground” wave 
and the “sky” wave. The former remains close to 
the earth’s surface, providing reliable service only 
over short distances from the broadcasting station. 


The sky wave, however, travels into the higher 
layers of the atmosphere and is reflected back to 
the earth’s surface at an appreciable distance from 
the station. With short-wave signals, the sky wave 
usually does not return within the radius covered 
by the ground wave, resulting in a so-called dead- 
spot region within which reception is impossible or 
extremely unsatisfactory. The length of the region 
wherein such conditions are effective is known as the 
skip distance, varying greatly from day to night 
ae from summer to winter approximately as shown 
in Table I. 

When attempting to receive distant or foreign 
stations, the time standards observed at various 
longitudes throughout the world must be considered. 
At 8:00 P. M. in New York or 7:00 P. M. in Chicago, 
it is of the next day—1:00 A. M. in London, 2:00 
A. M. in most of Europe and 11:00 A. M. in Australia. 
On the American continents, therefore, regular eve- 
ning broadcasts from Europe will be received in the 
late afternoon and from Australia in the early morn- 
ing. Special programs, however, are frequently 
transmitted from European stations at times chosen 
for evening reception in America. 

Although reception on the short wave-lengths is 
less affected by atmospherics or static and good 
results may be had in midsummer even during a 
thunder storm, the reverse is true of man-made 
interference. Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, automobiles, 
airplanes, electrical appliances, flashing signs and 
oil burners create far more interference to the shorter 
waves than to frequencies in the standard broadcast 
band (200 to 555 meters). 

While the foregoing statements are valid, many 
other factors may so influence the transmission of 
short waves that exceptions are probable in certain 
locations. Experience in the operation of short- 
wave receivers in a given location is the best guide 
as to what to expect in reception at various times. 


Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
a non-commercial organization and issues a monthly magasine (Interna. 
tional Short-Wave Radio) which contains up-to-date information pertain- 
ing to short-wave broadcasting, amateur activities and commercial, police 
and aircraft services. The annual membership fee, including the magazine 
subscription, is one dollar ($1.00), U. S. Currency; single copies of the peri- 
odical may be procured by non-members for ten cents ($0.10) U. S. Cur. 
rency, each. Address International Short-Wave Club, P. O. Box 713, Klon- 
dyke, Ohio, U. S. A. 


Table I—Effect of Time of Day and Season of Year on Short-Wave Transmission* 


Sky Wave (Mid- Winter) 
Approximate Range 


Midnight 


Sky Wave (Mid-Summer) 
Approximate Range 


Midnight 


Ground Wave 
Wave-length Range 
. (Meters) 


Miles Miles Kilom. Miles 


—145 90—600 
160—320 250—5000 
320—1125 | 1000—e 
300—1000 480—1600 | 1500—c 
400—2000 640—3200 | 2500—co 
700—4000 | 1125—6400 x 


90—100 
200—600 


145—160 90—2500 
320—960 400—eo 
500—2000 | 800—3200 
600—3000 960—4800 
900—4000 | 1450—6400 
1500—eo 


100—200 
'200—700 


2400—eo 


-©—Unlimited distance. * X—Ordinarily cannot be heard. 


* Time and season apply te transmitting station. Distances specified are based on relatively high-power transmission and favorable conditions of 
reception. 
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Figure C—Assembly Wiring Diagram 
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SPEAKER 


SERVICE DATA 


Electrical Specifications 


Voltage Rating............. wieteve telerik le ferie arare ola¥e arate vstaiereres 105-125 Volts 
Frequency Rating 7. <:010.s's.,0:0 (sis /e'0is ore tale ee Okie ee 25, 50 and 60 Cycles 
Power Consumption. ...50 and 60 Cycle, 100 Watts; 25 Cycle 105 Watts 
Number and Type of Radiotrons .............c0.ceeccccccce 2 RCA-58 

1 RCA-2A7 1 RCA-2B71 RCA-2A5 1 RCA-80—Fotal 6. 
Tuning Ranges......... 540 K. C.-1500 K. C.—5400 K. C.-15,350 K. C. 
Undistorted Output joi (is as. seieer)-letistrene a cisietate aie cere 1.75 Watts 
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Figure D—Loudspeaker Wiring : 


This “Selective Short-Wave” combination instrument utilizes the new 
six tube double band superheterodyne together with the standard two- 
speed motor board assembly. Excellent quality of record reproduction 
together with unusual radio performance characterize this instrument. 


The receiver is a six-tube two-band A. C. operated Superheterodyne 
receiver combining the standard and short-wave broadcasting bands. 
The frequency ranges are selected by means of a two position switch. Other 
features include a double reduction vernier tuning drive using two concentric 
knobs giving a 10-1 and a 55-1 ratio of speed reduction, a continuously 
variable tone control, six-inch electrodynamic loudspeaker, automatic 
volume control, single Pentode output tube and the inherent sensitivity, 
selectivity and tone quality of the Superheterodyne. 


The chassis is of compact construction, affording unusual accessibility to 

all parts and adjustments. An “‘Airplane”’ type dial calibrated in frequency 
showing the location of the short-wave bands is a special feature of 
thisinstrument. Figure A shows the schematic circuit, Figure B the wiring 
diagram, Figure C the assembly wiring and Figure D the loudspeaker wiring. 
Service data on the magnetic pickup is given on one of the following pages. 


Line-Up Capacitor Adjustments 


In order to properly align this receiver it is essential that Stock No. 
9050 Test Oscillator be used. This oscillator covers the frequencies of 150 
K. C. to 25,000 K. C. continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a non-metallic screwdriver such 
as Stock No. 7065 and an output meter are required. The output meter 
should be preferably a thermo-couple galvanometer connected across or in 
place of the cone coil of the loudspeaker. 


I. F. Tuning Adjustments—Two transformers comprising four 
tuned circuits are used in the intermediate amplifier. These are tuned to 
370 K. C. and the adjustment screws are accessible as shown in Figure D. 
Proceed as follows: 


(a) Short-circuit the antenna and ground terminals and tune the re- 
ceiver so that no signal is heard. Set the volume control at 
maximum and connect a ground to the chassis, 


(b) Connect the test oscillator output between the first detector con- 
trol grid, and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that, with the receiver volume control at maximum, a slight 
deflection is obtained in the output meter. 


(c) Adjust the secondary and primary of the first and then the second 
I. F. transformers until a maximum deflection is obtained. Keep 
the oscillator output at a low value so that only a slight deflection 
is obtained on the output meter at all times. Go over these adjust- 
ments a second time, as there is a slight interlocking of adjust- 
ments. This completes the I. F. adjustments. 


R. F. and Oscillator Adjustments—The R. F. line-up capacitors 
are located at the bottom of the coil assemblies instead of their usual 


position on the gang capacitor. They are all accessible from the bottom of 
the chassis except the 600 K. C. series capacitor, which is accessible from 
the rear of the chassis. Proceed as follows: 

(a) Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the position of the indicator pointer 
when the tuning capacitor plates are fully meshed. It should be 
coincident with the radial line adjacent to the dial reading of 54. 
Then set the Test Oscillator at 1400 K. C., the dial indicator at 
140 and the oscillator output so that a slight deflection will be 
obtained in the output meter when the volume control is at its 
maximum position. 

(b) With the Range Switch at the “in” position, adjust the three 
trimmers under the three R. F. coils designated as L. W. in Figure 
D, until a maximum deflection is obtained in the output meter. 
Then shift the Test Oscillator frequency to 600 K. C. The trimmer 
capacitor accessible from the rear of the chassis should now be 
adjusted for maximum output while rocking the main tuning 
capacitor back and forth through the signal. Then repeat the 
1400 K. C. adjustment. 

(ce) Now place the Range Switch at the “tout” position, shift the 
Test Oscillator to 15,000 K. C. and eet the dial at 150. Adjust the 
threé trimmer capacitors designated as SW in Figure D for 
a peak, beginning with the oscillator trimmer. It will be noted that 
the oscillator and first detector trimmers will have two peaks. The 
position which uses the lower trimmer capacitance, obtained by 
turning the screw counter-clockwise, is the proper adjustment for 
the oscillator while the position that uses a higher capacitance is 
correct for the detector. Both of these adjustments must be made as 
indicated irrespective of output. The R. F.is merely peaked. Incon- 
junction with the detector adjustment, it is necessary to rock the 
main tuning capacitor back and forth while making the adjust- 
ment. This completes the line-up adjustments. 

The important points to remember are the need for using the minimum 
oscillator output to obtain a deflection in the output meter with the volume 
control at its maximum position and the manner of obtaining the proper 
high frequency oscillator and detector adjustments. 


Power Transformer Connections 


The power transformer used in this model has a tapped primary 
winding. The transformer is normally connected for lines ranging in voltage 
from 110 to 125 volts. If for any reason the line is normally below 110 volts, 
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Figure E—Location of Line-Up Capacitors 


the connections should be changed so the tap will be used. This is done by 
unsoldering the black with red tracer transformer lead connected to the 
power switch (on tone control) and substituting the red and black lead 
normally taped up. The black with red tracer lead should then be care- 
fully taped to prevent short-circuit. 


TUBE SOCKET VOLTAGES (RADIO OPERATION) 


115 VOLTS, A. C. Line—No Signal 


Cathode to 


Radiotron No. Control Grid, 


1. RCA-58 R. F. 3.0 100 


RCA-2A7 lst Det. Osc. 3.0 100* 


- RCA-58 I. F. 3.0 100 
RCA-2B7 2nd Det. A. V. C. 1.5 35 
RCA-2A5 Power 16.0 255 
RCA-80 Rectifier 


Cathode to 
Screen Grid, 
Volts Volts 


Cathode to Plate Current 


Plate, Volts M.A. Heater Volts 


265 6.0 2.32 
265* 2.0* 
6.0 
1.5 
35.0 


725 Volte R. M. S.—75 M. A. Total Current 


* The voltages and current refer to the detector part of the tube. 


SERVICE DATA FOR 


The Magnetic Pickup used in this combination instrument 
is of a new nictien with an improved frequency range. While 
in physical appearance it is similar to that of the older type, 
details of construction are considerably different. It consists 
essentially of a chromium steel magnet, two thin pole pieces, 
a mechanism support and bracket, a coil, and an armature 
that is damped by means of an anchored damping block. 
The use of the anchored eamline block eliminates any 
bad peaks in the frequency range. ‘The frequency-response 
characteristic is substantially flat from 50 to 5,000 cycles. 


Replacing Magnet Coil, Pivot Rubbers, 
Armature or Damping Block 


In order to replace a defective coil or the hardened pivot 

rubbers (see Figure G), it is necessary to proceed as follows: 

(a) Remove the pickup cover by removing the center 
holding screw and needle screw. 

(b) Remove the pickup magnet and the magnet clamp 
by pulling them forward. 

(c) Unsolder the coil leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws and the damping block clamping 
ecrew. 


"DAMPING “BLOCK 


Figure F 


(d) Remove screws A and B, Figure G, and then remove 
the mechanism assembly from the pole pieces. 

(e) The coil or the front pivot rubber may now be re- 
moved and replaced. If it is desired to replace the 
rear pivot robber. then the end of the armature 
soldered to the mechanism support must be un- 
soldered and the damping block removed. The rear 
pivot rubber now may be replaced. After “Hea the 
Piet rubbers in place a new deopice block should be 

‘astened to the armature as outlined in instructions 
on replacing the damping block. 

(f) The mechanism should now be reassembled, except for 
the magnet, which must be magnetized. After being 
magnetized, the mechanism—with the pole pieces up- 
ward—should be placed so that the magnet may be 
slid from the magnetizer onto the pole pieces without 
breaking physical contact. After placing the pole 
pieces on the magnet, the entire assembly should be 
remagnetized thoroughly, being careful not to change 
the polarity obtained by the initial magnetization. 

(g) After assembling to the mechanism, the entire assem- 
bly should be fastened to the back plate by means 
of the screws provided, making sure the damping 
block is securely clamped. At the same time, the 
metal dust cover must be placed in position. 

(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
is necessary to have the armature centered properly. 
The adjustment is made by loosening screws A and B 
(Figure G), and sliding the mechanism slightly in re- 
lation to the pole pieces. 

(i) The cover may be now replaced over the entire assem- 
bly, and the pickup returned to the tone arm. 


.0645 


MAGNETIC PICKUP 


In assembling, it may be desirable to check the armature 
air gap by means of a small Feeler Gauge. This air gap should 
be nine mils on each side of the armature. However, a little 
practice with the needle in place will quickly disclose whether 
or not the armature is centered. 


Replacing the Damping Block 
If it is desired to replace the damping block, it may be 
done in the following manner: 


(a) Disassemble the pickup as described under the pre- 
ceding section. 


MAGNET__ SAAGNET CLAMP 


COVER 
BRACKET 


: | ARMATURE 
(BRIDGE) [Ss 


NEEDLE FRONT 
SCREW. RUBBER NEEDLE COIL 


MECHANISM 
SUPPORT 


Figure G 


(b) Remove the armature entirely by unsoldering it at its 
joint with the mechanism support. 


(c) Remove the damping block from the armature and 
clean the bushing for holding the damping block with 


emery paper. 

(d) Insert the armature through the new block so that it 
occupies the same position as that of the old. Also 
ascertain that the block is in correct vertical ali ent 
with the armature. It will be noted that the hole in 
the damping block is somewhat smaller than the 
diameter of the armature. This is done so that a snug 


fit will be obtained. 


(e) After properly locating the damping block, a soldering 
iron should be applied to the armature so that the 
block will melt slightly at its point of contact with 
the armature. A special tip, constructed as shown in 
Figure H, will prove desirable for fusing the block 
in place. The iron should be applied long enough to 
slightly melt the block and cause a small bulge on 

both sides, but should not be applied long enough to 

cause any bubbling. The pickup should then be 
reassembled as described in the preceding section. 


Only rosin core solder should be used for soldering the coil 
leads in the pickup. Also rosin core solder should be satisfac- 
tory for resoldering the end of the spring in the hole in the 
mechanism, since both these parts have been previously 
tinned. In case the parts are not well tinned, it will be neces- 
sary to scrape the end of the spring and the hole in the mech- 
anism until bright. These parts may now be tinned by usin 
as a flux a water solution of zinc chloride (commonly ied 


acid flux). After tinning, dip the parts in water to wash off 
the acid flux and thereby prevent serious subsequent corrosion. 
After making sure that the pivot rubbers and damping block 
are properly in place, as described under (e) above, the 
armature may now be soldered in place in the mechanism by 
using rosin core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly square with 
respect to the mechanism, or otherwise it will be difficult if 
not impossible to center the armature in the airgap as ex- 
plained under (h). 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Gapacitor—0.01 mid; (C6, C31).c 2.01 
Capacitor—0.25 mfd. ( 


TURNTABLE ASSEMBLIES 
Bushing—Rubber bushing—Used on turntable spindle for 


long-playing records—Package of 5................... -40 
Ring—Clamp ring assembly—Comprising spring, latch 

lover and ‘stud sivs.).ccniieny eae ae eo acee -50 
Washer—Thrust washer—Package of 2...... Se alale slates 56 


Ceres cress ere 


MISCELLANEOUS PARTS 


Leather—Friction leather—Package of 20................ 
Switch—Automatic brake switch with mounting screws 


(SB) ee asin atatas sions prarerohaVeie oreeatea see eta ete ere a3 75 
Box—Needle box with lid—Package of 2... 5....22....2... 90 
Knob—Tone control, range switch, or phonograph volume 
control /knob—Packageiof 5 ..eeene eee : -60 
Cover—Motor starting switch cover.................... .26 
Volume control—Phonograph volume control (R23, S9, 
LO) cievaictarejstarcri nator PARR ae stolelsteleiereisrese<s/aiscaretelssane che 2.70 
Coil—R. F. coil (L5, L6, L7, L8, C7, C8)...... 0112707! Transformer—Phonograph input transformer (CTS) ee See. 2.70 
Coil—Oscillator coil (L9, L10, L11, L12, i Cable—3-conductor reproducer cables... ..u efectos Mth 3.20 
6701 | Coil—Antenna coil (L1, L2, TSA. Cle C2) an ane y Oscillator—Test oscillator—150 to 25,000 K. C..... seeee-| 29.50F; 
6702 | Drive—Variable tuning condenser drive a Springs—Automatic brake springs—One set of 4 springs... -50 
Pte a Plate—Automatic brake latch trip plate with mounting 
6703 screws—Package of 5.........cccsccece. Aistarenie ae 40 
6704 | Shaft—Tuning condenser drive assembly shaft... REPRODUCER ASSEMBLIES 
6705 | Tone control complete (R22)...........+....--..... Transformer—Output transformer (T2)....... areietelets nies 1.44 
6707 | Glass—Station selector dial glass....................... Cone—Reproducer cone complete (L17)—Package of 5... 5.00 
6708 Reproducericompletes sec-shi ae ee Ae 5.20 
6755 | Bezel—Metal bezel for station selector dial.............. Coil—Field coil magnet and cone support (L18)...... ese.| 2.80 
0725 T Full discount not allowed. PL 67 
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Instructions for 


RCA Victor Duo 321 


Six-Tube Superheterodyne ‘Selective Short- Wave” Combination 


INTRODUCTION 


This radio-phonograph combination contains a 
receiver operable throughout two tuning ranges, one 
covering the usual band of from 540 to 1500 kilo- 
cycles and the other covering a band of from 5400 to 
15,350 kilocycles. Between the limits of the latter 
range are included four of the internationally- 
assigned short-wave broadcast bands, located at 49, 
31, 25 and 19 meters, respectively. Thus, in addition 
to providing entertainment from the accustomed 
broadcasting stations, this instrument permits direct 
reception of programs from the principal short-wave 
broadcast transmitters located in all parts of the 
world. 


Provisions for short-wave reception are built into 
the radio chassis—not simply connected to an 
existing chassis as a short-wave adaptor—resulting 


in distinctly superior performance. The tuning 
ranges are quickly interchangeable by means of a 
push-pull switch on the front of the cabinet. Other 
features contributing to tuning ease and accuracy 
are: (1) the “vernier” dual-ratio station selector 
drive, permitting either rapid or fine adjustments 
independently; and (2) the clock-type “‘full-vision”’ 
illuminated dial, calibrated directly in frequency for 
both ranges. 


Facilities for the electrical reproduction of either 
standard speed (78 revolutions per minute) or long- 
playing (33% R. P. M.) records of 12 inches diameter 
or less are accessible beneath the hinged lid of the 
cabinet. To insure uniform high-quality reproduc- 
tion and satisfactory operation, Victor records 
should be used with this instrument. 


INSTALLATION 


Preliminary—After withdrawing the instrument 
from its shipping container and removing the pack- 
ing framework bolted to the underside of the 
cabinet, extract the interior wooden brace fastened 
by screws to the radio chassis shelf. Also remove 
the two red hex-head bolts which pass through the 
mounting rails and withdraw the two wooden blocks 
from between those rails and the motorboard, which 
should then float freely on its spring suspension. 


Tubes—The instrument is equipped and tested 
at the factory with RCA Radiotrons and is shipped 
with these tubes installed. Remove the strip of tape 
which protects the rectifier (RCA-80) tube against 
damage in transit, then refer to the tube location 
diagram printed on the rating label attached to 
the rear of the receiver chassis and make certain: 


(a) That all tubes are in the proper sockets and pressed 
down firmly. Never apply power to the instrument 
unless all tubes are in place. 

(b) That the shields are rigidly in place over those tubes 
represented by double circles on the diagram. 

(c) That the spring connectors of the short flexible (grid) 
leads shown on the diagram are securely attached to 
the dome terminals of the proper tubes. 


NOTE—The grid lead for the RCA-2B7 must be 
enclosed by the cylindrical tube shield. A slot is 
peopled at the bottom of this shield for entrance of 
the lead. 


(d) That the lid is securely in place on the shield of that 
tube designated by a heavy outer circle on the 
diagram. 


~~ 
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Phonograph—Raise the cabinet lid and remove 
all packing material from the playing compartment. 
Withdraw the turntable and used-needle cup from 
the Outfit Package and insert the latter in the open- 
ing provided in the motorboard. With the speed- 
shifter (lever projecting toward front left-hand 
corner of motor-board) set in its 78 R. P. M. (out- 
ward) position, mount the turntable on the motor 
spindle. Make certain that the spindle drive key 
engages the slot in the turntable hub. 


Location—The instrument should be placed 
convenient to the antenna and ground connections 
and near an electrical outlet. 


Antenna and Ground—The efficiency of any 
antenna varies greatly with the frequency of in- 
coming radio waves, a given length being excellent 
at certain frequencies and comparatively poor at 
others. For uniform results throughout a wide 
tuning range such as found in this instrument, 
therefore, an antenna of adjustable length would be 
desirable theoretically. From a practical standpoint, 
however, very good results will be obtained using 
two antennas of different length, one 24-29 feet for 
short-wave reception and the other 50-100 feet for 
reception in the standard broadcast band (540- 
1500 ke), the lead-in considered as part of the total 
length in each case. 


The shorter antenna may be used alone if pre- 
ferred, but probably will not be satisfactory for 
receiving distant or low-powered stations in the 
standard broadcast band. Further, no advantage 
will be gained by its use on the shorter wave lengths 
unless it can be installed so that the majority of its 
length is unshielded (not contained in a building of 
metallic construction) and sufficiently remote from 
sources of man-made interference (such as house- 
wiring, power lines, street-railways and passing 
automobiles) to prevent excessive noise. If these 
conditions cannot be fulfilled, it will be preferable 
to erect a single antenna of compromise length 
(100-105 feet overall) which, in addition to provid- 
ing excellent results in the standard broadcast band, 
will also favor reception in the short-wave broad- 
cast bands located at 49, 31, 25 and 19 meters. 


Good reception in many installations will be 
obtained without connecting the instrument to an 
external ground, since the power line characteristics 
often render a separate radio ground unnecessary. 
In any case, however, best results will be insured by 
grounding the set in the conventional manner to a 
water-pipe or radiator or to a metallic pipe or stake 
driven from five to eight feet into the soil. The 


ground lead, when used, should be short, preferably 
not more than 15 feet in length, and connected to a 
clean portion of the pipe or stake surface by means 
of an approved ground clamp. 


A terminal board is provided at the rear of the 
receiver chassis for connecting to the antenna and 
ground. Attach the antenna lead to the left-hand 
terminal (niarked ““ANT’’) and the ground lead to | 
the right-hand terminal (marked “GND”). Tighten 
the terminals with a screw driver to insure per- 
manent electrical connections. 


Power Supply—Connect the power cord of the 
instrument to an electrical outlet supplying alter- 
nating current at the voltage and frequency (cycles) 
specified on the rating label. While any voltage 
within the specified limits may be employed, a 
change in the internal connections will be required if 
the local voltage is less than 110 (for 105-125 volt 
models) or 220 (for 200-250 volt models). The 
alternative connections are shown in the Service 
Data section of this booklet and’ the changeover, 
when necessary, preferably should be made by the 
dealer. Consult your power company if you are in 
doubt as to the specific voltage or frequency of 
the supply. 


OPERATION 


Controls 


The four control knobs on the front of the 
cabinet, in sequence from left to right, are: 


(1) Power Switch and Tone Control—The 
power switch operates at the counter- 
clockwise end of the control range. A slight 
clockwise rotation actuates the switch, 
causing illumination of the dial—indicative 
of normal operation. Continued clockwise 
rotation increases the treble response 
gradually. 


(2) Volume Control—Sound level (volume) in- 
creases upon rotation of this control in a 
clockwise direction. 


(3) Station Selector (Dual Knob)—The large 
knob (adjacent to panel) should be used for 
rapid approximate settings of the dial pointer 
and the small outer knob for accurate or 
“vernier” adjustments. The lower end of 
the pointer traverses a scale calibrated 
directly in kilocycles to facilitate the selec- 
tion of stations transmitting in the standard 
broadcast band (540 to 1500 ke.). Stations 
in the short-wave range (5400 to 15,350 ke.), 
however, should be located with the upper 
end of the pointer which passes over a scale 
calibrated in “megacycles” (thousands of 
kilocycles), Bracketed segments adjacent to 
the upper scale indicate the positions and 
approximate spans of the short-wave broad- 
cast bands, each being identified with respect 
to its nominal wave length: 49 M, 31M, 
25 M and 19M (meters). 
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(4) Range Switch—This switch is of push-pull 
construction and adapts the receiver for 
Operation within either tuning range as 
follows: 


(a) Inward Position—For standard broad- 
cast band (540 to 1500 kilocycles). 


(b) Outward Position—For short-wave range 
(5400 to 15,350 kilocycles). 


A fifth knob is located in the phonograph playing 
compartment at the front right-hand corner of the 
motorboard. This control serves two functions as 
follows: 


(5) Transfer Switch and Record Volume 
Control—The transfer switch operates at 
the counter-clockwise end of the control 
range. With the knob turned fully counter- 
clockwise, the switch is set for Radio oper- 
ation. Clockwise rotation first transfers the 
circuits for Phonograph operation and then 
increases the sound level (volume) obtained 
from records. 


Radio Procedure 


The actual operation is simple and not unlike 
that of more conventional instruments designed 
for the reception of standard broadcast programs 
alone. However, the full possibilities of any short- 
wave receiver cannot be attained until the user 
has a practical knowledge of short-wave transmis- 
sion behavior and operating schedules. It is there- 
fore recommended that the appended Notes on 
Short-Wave Reception be studied carefully. 


Sig. 18 


A brief outline of the recommended operating 
procedure should suffice. See the foregoing descrip- 
tion of the controls and proceed as follows: 


1. Set the Transfer Switch counter-clockwise for 
Radio operation, and the Range Switch for the 
frequency range within which the desired station is 
included. 


2. Turn the Power Switch “ton” and adjust the 
Tone Control to its extreme clockwise position—for 
full-range reproduction. Wait a few seconds in 
order that the tubes may attain the proper tem- 
perature before attempting further operation. 


3. Advance the Radio Volume Control to a 
position near the middle of its range and rotate the 
Station Selector until the dial indicator assumes a 
position coincident with the listed frequency of the 
desired station. Then with the vernier control 
(small knob), turn the selector very slowly over a 
narrow range on each side of that setting, advancing 
the volume control further in a clockwise direction 
and repeating the tuning process, if necessary, until 
the signal] is heard. 


NOTE—This procedure is important—especially so 
for short-wave reception. Because of the wide band of 
frequencies covered by the short-wave range, tuning 
is critical (sharp). A station of suitable strength often 
will be imperceptible if passed through rapidly or in a 
haphazard manner. 


4, After receiving the signal, turn the Radio 
Volume Control counter-clockwise until the volume 
is reduced to a low level. Then readjust the Station 
Selector accurately to the position mid-way between 
the points where the quality becomes poor or the 
signal disappears. This setting minimizes the pro- 
portion of background noise and provides the fine 
quality of reproduction possible with this instrument. 


5. Adjust the Radio Volume Contro] to the 
desired volume level. 


NOTE—The automatic volume control built into this 
instrument maintains the volume level substantially 
constant irrespective of normal fluctuations of signal 
strength (fading). Also, other stations with good signal 
strength will be received at approximately the same 
level without manual readjustment of the volume. 


6. Turn the Tone Control counter-clockwise if 
decreased treble response is preferred or to reduce 
noise interference if excessive. 


7. When through operating, return the Tone 
Control to its counter-clockwise extremity, thus 
switching “off” the power. 


Phonograph Procedure 


To operate the electrical phonograph, refer to 
the section on ‘“‘Controls” and proceed as follows: 


1. Turn the Transfer Switch and Record Volume 
Control knob clockwise, for phonograph operation. 
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2. Apply power by turning the Tone Control 
clockwise from the “‘off” position. Set this control 
in the extreme clockwise position for full-range 
reproduction. A few seconds are required for the 
tubes to heat before operation is possible. 


3. Place the desired record on the turntable. 
Insert a new needle in the pickup as far as it will 
go and tighten the needle screw. For long-playing 
(33% R. P.M.) records, use only the orange Chromium 
needle. For standard (78 R. P. M.) records, use 
the latter needle or, if preferred, either the green 
Chromium or the full volume Tungstone needle. 
Ordinary steel needles (full volume) can be used 
with standard (78 R. P. M.) records, provided a 


new needle is inserted for each selection. 


NOTE—With care, the orange Chromium needle 
should play 75, the green Chromium 100, and the Tungs- 
tone 100 to 150 records. Never re-insert in the pickup a 
Chromium needle which has been used (however slightly), as 
damage to the record grooves would result. Do not use 
Tungstone needles with thin, flexible records or with 
transparent-faced (illustrated) records. 


4, Pull the starting lever (right-hand side of 
turntable) forward to start the motor. Set the 
speed shifter (left-hand side of turntable) for the 
speed—78 or 331% R. P. M.—corresponding to the 
record on the turntable. Then place the needle on 
the smooth outer surface of the record and slide it 
into the first groove. 


NOTE—The speed shifter should not be moved in- 
ward (from the 78 to the 33144 R. P. M. position) while 
the turntable is at rest. 


5. Adjust the Record Volume Control to obtain 
the desired volume. 


6. For most faithful reproduction, the Tone 
Control should be left in the fully clockwise position 
while using the phonograph. Turning this control 
counter-clockwise decreases the treble response and 
reduces the needle scratch noise (particularly notice- 
able with old records) reproduced by the loudspeaker. 


7. At the completion of the record, lift the pickup 
arm and move it toward the right to stop the motor 
(motor stops automatically at the end of a record 
having the eccentric final groove). Lower the pickup 
outside the turntable—never allow it to rest on the 
record (or turntable) when not operating the phono- 


graph. 


8. When through operating, close the lid and 
turn the power switch “off.” 


Lubrication—The motor should be lubricated 
with light oil once every six months. Two oil holes 
on top of the motor are accessible through openings 
in the motorboard when the turntable is removed. 
The ball-bearing mechanism under the turntable 
should be lubricated once a year by prying off the 
cover and packing with vaseline or light motor grease, 
being careful to prevent any dirt particles from 
entering with the grease. Make sure that the speed 
shifter is in the outward (78 R. P. M.) position before 
replacing the turntable on the spindle. 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that 
no previous experience or special skill is required 
for proper operation, its full possibilities can be 
realized only by those familiar with the general 
characteristics of transmission on the shorter wave- 
lengths. The following notes are a summary of 
extensive data compiled mainly by experimentation 
and should be found both interesting and helpful. 
especially to beginners in the field of short-wave 
reception. 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 
(500 kilometers) or more, although good reception 
at distances greater than 1500 miles (2400 kilo- 
meters) can be expected only when a large portion 
of the signal path lies in darkness. 


Thirty-one (31) meter stations afford greatest 
reliability of service to receivers situated at a dis- 
tance exceeding 800 miles (1300 kilometers). Good 
reception from distant stations in this band is 
possible both day and night. 


Reception from stations operating in the 25 
meter band is most common when a span of 1000 
miles (1600 kilometers) or more separates the 
receiver and transmitter. Such transmission over 
distances of less than 2000 miles (3200 kilometers) 
will be received best during daylight hours. The 
more distant stations, however, can still be heard 
well after nightfall under favorable conditions. 


In the 19 meter band, stations situated at a distance 
of 1500 miles (2400 kilometers) or greater will be 
found most satisfactory. Signals in this band will 
generally be heard during daylight hours—rarely 
after nightfall or when any appreciable portion of 
the transmission path is in darkness. Wave-lengths 
below 19 meters are useful only when transmitted 
entirely through daylight and over long distances 
(2000 miles or more); ordinarily they cannot be 
received after sunset. 


Transmitted signals of any wave-length are known 
to divide into two components—the “ground” wave 
and the “sky” wave. The former remains close to 
the earth’s surface, providing reliable service only 
over short distances from the broadcasting station. 


The sky wave, however, travels into the higher 
layers of the atmosphere and is reflected back to 
the earth’s surface at an appreciable distance from 
the station. With short-wave signals, the sky wave 
usually does not return within the radius covered 
by the ground wave, resulting in a so-called dead- 
spot region within which reception is impossible or 
extremely unsatisfactory. The length of the region 
wherein such conditions are effective is known as the 
skip distance, varying greatly from day to night 
and from summer to winter approximately as shown 
in Table I. 

When attempting to receive distant or foreign 
stations, the time standards observed at various 
longitudes throughout the world must be considered. 
At 8:00 P. M. in New York or 7:00 P. M. in Chicago, 
it is of the next day—1:00 A. M. in London, 2:00 
A. M. in most of Europe and 11:00 A. M. in Australia. 
On the American continents, therefore, regular eve- 
ning broadcasts from Europe will be received in the 
late afternoon and from Australia in the early morn- 
ing. Special programs, however, are frequently 
transmitted from European stations at times chosen 
for evening reception in America. 

Although reception on the short wave-lengths is 
less affected by atmospherics or static and good 
results may be had in midsummer even during a 
thunder storm, the reverse is true of man-made 
interference. Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, automobiles, 
airplanes, electrical appliances, flashing signs and 
oil burners create far more interference to the shorter 
waves than to frequencies in the standard broadcast 
band (200 to 555 meters). 

While the foregoing statements are valid, many 
other factors may so influence the transmission of 
short waves that exceptions are probable in certain 
locations. Experience in the operation of short- 
wave receivers in a given location is the best guide 
as to what to expect in reception at various times. 


Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
a non-commercial organization and issues a monthly magazine (Interna- 
tional Short-Wave Radio) which contains up-to-date information pertain- 
ing to short-wave broadcasting, amateur activities and commercial, police 
and aircraft services. The annual membership fee. including the magazine 
subscription, is one dollar ($1.00), U. S. Currency; single copies of the peri- 
odical may be procured by non-members for ten cents ($0.10). U. S. Cur- 
rency, each. Address International Short-Wave Club, P. O. Box 713, Klon- 
dyke, Ohio, U.S. A. 


Table |—Effect of Time of Day and Season of Year on Short-Wave Transmission * 


Sky Wave (Mid-Summer) 
Approximate Range 


Ground-Wave 
Wave-length Range 
(Meters) Noon 


Miles Kilom. 


Midnight 


Miles 


Sky Wave (Mid-Winter) 
Approximate Range 


Midnight 
Miles 


Noon 


Miles Kilom. 


90—600 
250—5000 
1000—co 


145—960 145—160 
320—960 
800—3200 
960—4800 

1450 —6400 


2400—co 


90—2500 
400—eo 


145—4000 
100—200 
200—700 
300—1000 
400—2000 
700—4000 


160—320 
320—1125 
480—1600 
640—3200 
1125—6400 


400—8000 200—600 
500—2000 


600—3000 


640—eo 


1600—cc 1500—co 2400—e 


1500—eo 2400—co 2000—co 
» ¢ 


x 


3200—co 
x 
x 


2500—co 
x 


4000—co 
x 


900—4000 
1500—co 


ce —Unlimited distance. X—Ordinarily cannot be heard. 


* Time and season apply to transmitting etation. 
reception, 
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Distances specified are based on relatively high-power transmission and favorable conditions of 
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Figure C—Assembly Wiring Diagram 


SERVICE DATA 


Electrical Specifications 


Voltage’ Rating 25? cps-\2:tes atthe Cais em ere ne leks 105-125 Volts 
Frequency Rating’.2 <3 sehic cco tne ee 25, 30, 50 and 60 Cycles 
Power Consumption. .30, 50 and 60 Cycle, 105 Watts; 25 Cycle, 110 Watts 
Number and Type of Radiotrons................cc0ceececues 2 RCA-58 

1 RCA-2A7, 1 RCA-2B7, 1 RCA-2A5, 1 RCA-80—Total 6 
Tuning Ranges...... 540 K. C.—-1500 K. C. and 5400 K. C.-15,350 K. C. 
Undistorted: Outputiiedg.s cciteets cence Sa enero meee Savte eis» 1.75 Watts 


This ‘Selective Short-Wave”’ combination instrument utilizes the new 
six-tube double band superhcterodyne together with the standard two- 
speed motor board assembly. Excellent quality of record reproduction, 
together with unusual radio performance, characterizes this instrument. 

The receiver is a six-tube two-band A. C. operated Superheterodyne 
receiver combining the standard and short-wave broadcasting bands. 
The frequency ranges are selected by means of a two-position switch. Other 
features include a double reduction vernier tuning drive using two concentric 
knobs giving a 10-1 and a 55-1 ratio of speed reduction, a continuously 
variable tone control, eight-inch electrodynamic loudspeaker, automatic 
volume control, single Pentode output tube and the inherent sensitivity, 
selectivity and tone quality of the Superheterodyne. 

The chassis is of compact construction, affording unusual accessibility to 
all parts and adjustments. An “‘Airplane”’ type dial calibrated in frequency 
and showing the location of the short-wave bands is a special feature of 
this instrument. Figure A shows the schematic circuit, Figure B the wiring 
diagram, Figure C the assembly wiring and Figure D the location of the 
line-up capacitors. Service data on the magnetic pickup is given on one of 
the following pages. 


Line-Up Capacitor Adjustments 


In order to properly align this receiver it is essential that Stock No. 
9050 Test Oscillator be used. This oscillator covets the frequencies of 150 
K. C. to 25,000 K. C. continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a non-metallic screwdriver such 
as Stock No. 7065 and an output meter are required. The output meter 
should be preferably a thermo-eouple galvanometer connected across or in 
place of the cone coil of the loudspeaker. 

I. F. Tuning Adjustments—Two transformers comprising four 
tuned circuits are used in the intermediate amplifier. These are tuned to 
370 K. C. and the adjustment screws are accessible as shown in Figure D. 
Proceed as follows: 


(a) Short-circuit the antenna and ground terminals and tune the re- 
ceiver so that no signal is heard. Set the volume control at 
maximum and connect a ground to the chassis. 


(b) Connect the test oscillator output between the first detector con- 
trol grid, and chassis ground. Connect the output meter across the 
voice coil of the loudspeaker and adjust the oscillator output so 
that, with the receiver volume control at maximum, a slight 
deflection is obtained in the output meter. 


(c) Adjust the secondary and primary of the first and then the second 
I, F. transformers until a maximum deflection is obtained. Keep 
the oscillator output at a low value so that only a slight deflection 
is obtained on the output meter at all times. Go over these adjust- 
ments a second time, as there is a slight interlocking of adjust- 
ments. This completes the [. F. adjustments. 


R. F. and Oscillator Adjustments—The R. F. line-up capacitors 
are located at the bottom of the coil assemblies instead of their usual 
position on the gang capacitor. They are all accessible from the bottom of 
the chassis except the 600 K. C. series capacitor, which is accessible from 
the rear of the chassis. Proceed as follows: 


(a) Connect the output of the oscillator to the antenna and ground 
terminals of the receiver. Check the position of the indicator pointer 
when the tuning capacitor plates are fully meshed. It should be 
coincident with the radial line adjacent to the dial reading of 540. 
Then set the Test Oscillator at 1400 K. C., the dial indicator at 
1400 and the oscillator output so that a slight deflection will be 
obtained in the output meter when the volume control is at its 
maximum position. 


(b) With the Range Switch at the “in” position, adjust the three 
trimmers under the three R. F. coils designated as L. W. in Figure 
D, until a maximum deflection is obtained in the output meter. 
Then shift the Test Oscillator frequency to 600 K. C. The trimmer 
capacitor accessible from the rear of the chassis should now be 
adjusted for maximum output while rocking the main tuning 
capacitor back and forth through the signal. Then repeat the 
1400 K. C. adjustment. 


(c) Now place the Range Switch at the “out” position, shift the Test 
Oscillator to 15,000 K. C. and set the dial at 15 on megacycle scale. 
Adjust the three trimmer capacitors designated as S.W. in Figure D 
for a peak, beginning with the oscillator trimmer. It will be noted 
that the oscillator and first detector trimmers will have two peaks. 
The position which uses the lower trimmer capacitance, obtained by 
turning the screw counter-clockwise, is the proper adjustment for 
the oscillator while the position that uses a higher capacitance is 
correct for the detector. Both of these adjustments must be made as 
indicated irrespective of vutput. The R. F.is merely peaked. In con- 
junction with the detector adjustment, it is necessary to rock the 
main tuning capacitor back and forth while making the adjust- 
ment. This completes the line-up adjustments. 

The important points to remember are the need for using the minimum 
oscillator output to obtain a deflection in the output meter with the volume 
control at its maximum position and the manner of obtaining the proper 
high frequency oscillator and detector adjustments. 


Power Transformer Connections 


The power transformer used in this model has a tapped primary 
winding. The transformer is normally connected for lines ranging in voltage 
from 110 to 125 volts. If for any reason the line is normally below 110 volts, 


Osc. 
SERIES AD). 
LW. 


7® Or 


7 
font, LESmON {wo LF 
| TRANSFORMER | | TRANSFORMER J 

/ 


Figure D—Location of Line-Up Capacitors 


the connections should be changed s0 the tap will be used. This is done by 
unsoldering the black with red tracer transformer lead connected to the 
power switch (on tone control) and substituting the red and black lead 
normally taped up. The black with red tracer lead should then be care- 
fully taped to prevent short-circuit. 


TUBE SOCKET VOLTAGES (RADIO OPERATION) 


115 VOLTS, A. C. Line—No Signal 


Cathode to 


Radiotron No. Control Grid, 


1. RCA-58 R. F. an GRY) 100 


Cathode to 
Screen Grid, 
Volts Volts 


Cathode to Plate Current 


Plate, Volts M. A. Heater Volts 


265 6.0 2.32 


2. RCA-2A7 Ist Det. Osc. 3.0 100* 


265* 2.0* 2.32 


3. RCA-58 I. F. 3.0 100 


265 6.0 2.32 


4. RCA-2B7 2nd Det. A. V. C. 1.5 35 


100 


1D, 2.32 


5. RCA-2A5 Power 16.0 


240 35.0 2.32 


6. RCA-80 Rectifier 


-0832 


725 Volts R. M. S.—75 M. A. Total Current 4.80 


* The voltages and current refer to the detector part of the tube. 


SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination instrument 
is of anew design with an improved frequency range. While 
in physical appearance it is similar to that of the older type, 
details of construction are considerably different. It consists 
essentially of a chromium steel magnet, two thin pole pieces, 
a mechanism support and bracket, a coil, and an armature 
that is damped by means of an anchored damping block. 
The use of the anchored damping block eliminates any 
bad peaks in the frequency range. The frequency-response 
characteristic is substantially flat from 50 to 5,000 cycles. 


Replacing Magnet Coil, Pivot Rubbers, 
Armature or Damping Block 


In order to replace a defective coil or the hardened pee 
rubbers (see Figure F), it is necessary to proceed as follows: 


(a) Remove the pickup cover by removing the center 
holding screw and needle screw. 


(b) Remove the pickup magnet and the magnet clamp 
by pulling them forward. 

(c) Unsolder the coil-leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws and the damping block clamping 
screw. 


DAMPING’ BLOCK 
Figure E 


(d) Remove screws A and B, Figure F, and then remove 
the mechanism assembly from the pole pieces. 

(e) The coil or the front pivot rubber may now be re- 
moved and replaced. Tf it is desired to replace the 
rear pivot anes then the end of the armature 
soldered to the mechanism support must be un- 
soldered and the damping block removed. The rear 
pivot rubber now may be replaced. After putting the 
se! rubbers in place a new damping block should be 

astened to the armature as outlined in instructions 
on replacing the damping block. 

(£) The mechanism should now be reassembled, except for 
the magnet, which must be magnetized. After being 
magnetized, the mechanism—with the pole pieces up- 
ward—should be placed so that the magnet may be 
slid from the magnetizer onto the pole pieces without 
breaking physical contact. After placing the pole 
pieces on the magnet, the entire assembly should be 
remagnetized thoroughly, being careful not to change 
the polarity obtained by the initial magnetization. 

(g) After assembling to the mechanism, the entire assem- 
bly should be fastened to the back plate by means 
of the screws provided, making sure the damping 
block is securely clamped. At the same time, the 
metal dust cover must be placed in position. 

(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
is necessary to have the armature centered properly. 
The adjustment is made by loosening screws A and B 
(Figure F), and sliding the mechanism slightly in re- 
lation to the pole pieces. 

(i) The cover may be now replaced over the entire assem- 
bly, and the pickup returned to the tone arm. 


.0788 


In assembling, it may be desirable to check the armature 
air gap by means of a small Feeler Gauge. This air gap should 
be nine mils on each side of the armature. However, a little 
practice with the needle in place will quickly disclose whether 
or not the armature is centered. 


Replacing the Damping Block 
If it is desired to replace the damping block, it may be 
done in the following manner: 


(a) Disassemble the pickup as described under the pre- 
ceding section. 


MAGNET <<—MAGNET CLAMP 


BRACKETS : PS) ARMATURE 


NEEDLE FRONT MECHANISM 
SCREW RUBBER NEEDLE COIL SUPPORT 


Figure F 


(b) Remove the armature entirely by unsoldering it at its 
joint with the mechanism support. 


(c) Remove the damping block from the armature and 
clean the bushing for holding the damping block with 
emery paper. 


(d) Insert the armature through the new block so that it 
occupies the same position as that of the old. Also 
ascertain that the block is in correct vertical alignment 
with the armature. It will be noted that the hole in 
the damping block is somewhat smaller than the 
diameter of the armature. ‘This is done so that a snug 
fit will be obtained. 


(e) After properly locating the damping block, a soldering 
iron shou d be applied to the armature so that the 
block will melt slightly at its point of contact with 
the armature. A special tip, constructed as shown in 
Figure G, will prove desirable for fusing the block 
in place. The iron should be applied long enough to 
slightly melt the block and cause a small bulge on 
both sides, but should not be applied long enough to 
cause any bubbling. ‘The pickup should then be 
reassembled as described in the preceding section. 


Only rosin core solder should be used for soldering the coil 
leads in the pickup. Also rosin core solder should be satisfac- 
tory for resoldering the end of the spring in the hole in the 
mechanism, since both these parts have been previously 
tinned. In case the parts are not well tinned, it will be neces- 
sary to scrape the end of the spring and the hole in the mech- 
anism until bright. These parts may now be tinned by usin 
as a flux a water solution of zinc chloride (commonly calle 


acid flux). After tinning, dip the parts in water to wash off 
the acid flux and thereby prevent serious subsequent corrosion. 
After making sure that the pivot rubbers and damping block 
are properly in place, as described under (e) above, the 
armature may now be soldered in place in the mechanism by 
using rosin core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly square with 
respect to the mechanism, or otherwise it will be difficult if 
not impossible to center the armature in the airgap as ex- 
plained under (h). 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock ae List Stock List 
NG: DESCRIPTION Price No. DESCRIPTION Price 
RECEIVER ASSEMBLIES 3417 | Armature—Pickup armature.............++.ssseeceeees $0.72 
2240 | Resistor—30,000 ohms—Carbon type—l1 watt (R6)....... $0.22 | 3419 | Screw—Cover mounting screw—Package of 10........... -40 
2747 | Cap—Contact cap—Package of 5.0.2.0... 0c e es yer wee 50 3516 | Damper assembly—Comprising 1 upper and 1 lower 
3056 | Shield—2nd detector Radiotron shield—Package of 2...... 40 ae damper 1 upper and 1 lower bearing—For pickup base.| 14 
3076 | Resistor—l megohm—Carbon type—™% watt (R10, R11) oe porer cee wage gover: ea ting oe ee ae 
Package Of Si acne darce ais gasteus neath ete ea ele LE 1.00 : SE Ce ECOL OL OEk DUDS BOC ee ee ¢ 
3252 | Resistor—100,000 ohms—Carbon type—¥% watt (RI, R3) 6346 | Back—Pickup housing back.............+.sseeeeseeeeee 45 
=2Package Of bose. ee en ee nee 1.00 6601 Pickup—Magnetic pickup complete «.......%1% sse< one deme 4.54 
3470 Resistor—6,500 ohms—Carbon type—l watt (R20)— 3728 Coil—Pickup coil): (E19):.0... Sahota aekate ace aie eae Re -50 
Package of 5.2 0 ose ak See re ee 1.10 7731 Arm—Pickup arm complete less pickup and escutcheon... 5.40 
3514 Resistor—250,000 ohms—Carbon type— 4 watt (R16)— 
Packageol 8 v5 oa faeces hit ia Or eke alk Meh eee 1.00 
3529 Soneee lamp socket............ ‘ 32 TURNTABLE ASSEMBLIES 
3572 ocket—7-contact Radiotron socket 38 Cy ees ee, . 
3594 Resistor—50,090 ohms—Carbon ty pe— % watt (R14, R17) peel ate eee beat es ee ee 40 
=Package:of 57 cas aanin ae te eee ee oe EE ee 1.00 ‘ OLS a . saat Sa cae re a 
3631 Resistor—850 ohms—Carbon type—% watt (R13)— pees  ipoptaenes 7 tees assembly—Comprising spring, latch 50 
Package of 5.) 2 OAS, oo fen ee eck Cee oe ee ie eae 1.00 Seep See ee ek, eh ea RP as ag ee es 5 
3630: Gapacitar—.02 gafdi (C34). re ig be ea 25" | Sears [ree cect: heme washer = backsGe etd eee aa 2 
3683 | Shield—Radiotron shield top.........--....--- 20 Angeap Ng eee TO otiar Ledeen loki ning tieg! paaee eee 
3701 | Capacitor—.01 mfd. (C6, C21).........-..:.-- .30 pee ST Set ge ate MB ee ee eee teat so 
3702; || Gapacttor—.25 ‘aids (C32)ihon, = seaaemens seas soe oie 42 | 3343 | steer oes Set ye tose io en ee eee ey, 
3768 | Screw—Square head No. 6-32-14” set screw for condenser 30 ee oe SENS COME OLe eX tee et re SR OD SUG si 
eigee Babe £10 35 3344 | Cover—Grease retainer cover—Package of 2............. -70 
3796 | Ca pear mid. (C28) P25: eu aL Re Schr eae geen are Soc aeNe a 60 3346 | Bushing—Speed shifter lever bushing—Package of 4...... -66 
3849 Gener eesn sees GLO) ian Re eke Ae oar a 30 3347 | Spring—Speed shifter lever spring—Package of 2......... 30 
3859 Ree icy Firs #8 TUS GECS Tae et ee eet Ee "30 3399 | Lever—Speed shifter lever with mounting screws......... 50 
3861 Gap Ajman capacitor (C13) : ; fe : Sey 9Y ea ‘78 8948 | Turntable—Complete........++..++++eeeee seers eres nae 
3877 inertia mfd-1(CS-- CLS 25533) tenets oe 32 
3878 crew—No. 4-40—3,’’ screw for fastening station selector 
pointer—Package OL ZO Rit ryecte ee ae ichas, Rohe oe ral ace -25 MOTOR ASSEMBLIES 
3888 | Capacitor—.05 mfd. (C19, C27)...... Vetere ee eee eee ane 25 3398 | Motor mounting assembly—Comprising 2 cup washers, 4 
3892 | Resistor—600 ohms—Carbon type—} watt (R2, R4, R7) springs-and! 1,“"C?: washers. osk<.csissc2e ae eaie se eee 48 
} —Package CURE IC Over e Sph daony = pagent i ton ein 1.00 3817 Stud— Motor mounting stud—Package of 3.............. 18 
3897 Resistor—400 ohms—Carbon type—l watt (R18)—Pack- 8989 Motor—Motor complete—105-125 volts—60 cycle. . 18.52 
ABC OFS. eo eee eee ee eee eee tenet ees 1.10 | 8990 | Motor—Motor complete—105-125 volts—50 cycle. . .| 18.52 
3901 | Capacitor—.05 mfd. (C3, C16)..............-. 222.55. -| »-36 | 8991 -| Motor—105—125 ‘volts—40)cycles.......4++-a29) ces aree 23.36 
3906 | Mounting assembly—Variable condenser mounting assem- 8992 | Motor—Motor complete—105—125 volts—25 cycle........ 23.36 
bly coniprines 3 bushings, 3 lockwashers, 3 nuts, and 3 oa 8993 | Rotor and shaft for 105-125 volts, 60 cycle motor........ 7.00 
MLN TAT a Anh ao o eeeoe oe ORO Anos doc Go So . 8994 Spindle—T tabl indl. ith fib for 60 cyel 
soa7 | Capschor—$00 mints (0, C31).002000 I 3 pindin-Petahle spindle with rs) gent es (00 aa] Ae 
3938 | Capacitor—9 mmfds (C39). 5. raves eae serie vine ioe 225 8995 | Rotor and shaft for 105-125 volts—50 cyele motor........ 7.00 
3939 Heaton oe ohms—Carbon type—}z watt (R21)— 1.00 8996 | Spindle—Turntable spindle with fibre gear for 50 cycle 
rackage OL 0.......,. teens tee ee ete ee eee 0 INOEOL side siaacy area eae CE ne Ele ators ty ate ated aeks eter teat ae 4.75 
3942 | Shield—Ist detector Radiotron shield. .......-.......... -18 | 8997 | Rotor and shaft for 105-125 volts—40 cycle motor........| 8.00 
3943 | Screen—Translucent screen for dial light—Package of 2... 18 8998 | Spindle—Turntable spindle with fibre gear for 40 cycle 
3944 | Shield—Antenna, R. F. or oscillator coil shield. .......... 28 THO POR wk ce oe ore a eee ey nS ae 5.50 
3991 | Resistor—10,000 ohms—Porcelain type (R19)............ 60 | 3999 | Rotor and shaft for 105-125 volts—25 cycle motor........| 8.00 
4031 | Capacitor—2,700 mmfd. (C18, C29, C40)................ -50 9001 | Spindle—Turntable spindle with fibre gear for 25 cycle 
4032 | Capacitor—390 mmfd. (C14).......... pitts ests esse eee 34 MOLOE trees c's Sia aisinis ooh Oe Aus elas ave cletaabiar dios etnies 5.50 
4119 Screw—No. 8-32-14” headless cup point set screw for 
station selector knob—Package of 20.................. 38 ; 
6188 | Resistor—2 megohm—Carbon type—% watt (R12)— : MISCELLANEOUS PARTS 
Packagerof Sis %c cts nate savage ethene eS ae -00 = ee 
6282 Resistor—60,000 ohms—Carbon type—%% watt (R5, R8, 29 V7 Leather—Friction leather—Package of 20...... ait 2S -50 
R5)=2 Patkaxe of6 1.00 3322 Switch—Automatic brake switch with mounting screws 
6571. | Gapacitor—10 ‘mld. (C37) 8. tiger tah cee ee od ed 20 (S8)......-. ob SAAS U DO AOE SONS Aaa Sins eye HIBS BION Ao + +75 
0620 | Capacitor Comprising one .003 mfd. and one .035. mid. Bene) prin wu Arar bar get amr maeres Pa 
(G35; C36), na6 Sete it cis eeleles Salers 2t wes ctor URE -50 eo? ; ” 
6676 | Socket—6-contact Radiotron socket—Output............ -40 : 2 cup washers, one “C” washer, and one nut........... +50 
6694 Condenser—3-gang variable tuning condenser (C4, C9, C11). 3.75 3430 Box—Needle box, with lid—Package of 2.........-..--.- -90 
6695.4 Volumeicantrols(R’) sean eee: 1.20 3994 | Cover—Automatic switch brake cover.................+- .26 
6696 Switch—Range switch (Sl, S2, $3, S4).... : i ‘ ; 2 : : é ; ; : d : 2.24 407 Knob—Tone control or range switch knob— Package of 5. . 1.00 
6697 Transformer—First intermediate frequency transformer aoe Ber ene conto? pnchaee saree oe, SASS SAGES Shes St aa Ure 
(G13; D14,,C23) C24) eee at 1.80 | 412 Robie e tation ale bier ek aGha kere oro ares sone 
6698 | Transformer—Second intermediate frequency transformer 4136 Berea baad caer ae prem bly oe Sin 62 
E15, L16,1026, | CALs nie oe sh nee eee een 1.78 unset ews; soan wr ashore, eRe Gat biose eee ee ee : 
6699 ae F. coil he ae LZ 18% C15.Ce) ese eae ane 2.44 6614 | Glass—Station selector dial glass..............--.-eeesseeee 30 
6700 | Coil—Oscillator coil (L9, L10, L11, L12, G12, G17)....... 2.30 6615 | Ring—Retaining ring for dial glass—Package of 5.......... 34 
6701 Coil—Antenna coil (L1, L2, L3, L4, Cl, C2)............. 2.64 6288 Knob—Phonograph volume contro] knob—Package of 5... 1.00 
6702 Drive—Variable tuning condenser drive assembly com- 1 aie? Ustad gegeneld ps ote ola a conte) (R23, 89)... a2 
Lobe incre is fe Srace SIE ors SES eT ee ee -86 Se NA AAR) ENG A Ae ACU ITS SOW I TORE So : 
6703 Gavaciios pack—Comprising one 8. mfd. and two 4. mfd. 6855 Fant Sa a eke cable with spade terminals—Repro- 4 
| it G20 C221 G35 ee ee ey rr en ne le as 2.46 ucer Cable... 6. eee eee eee eee eee eee eee ptt eee eae 4 
6704 | Shaft Toning condenser ae assembly shaft. 7 .).cmove = 64 6856 | Cable—3-conductor shielded with male section of con- 
6705]: Tone. control complete (R22)55. ee ae 1.20 nection plug—Phonograph volume control............. «85 
6841 | Dial—Station selector dial—Package of 5................ 2.74 6857 | Cable—2-conductor motor cable.............+-.+.--- see 1.24 
6842 Pointer—Station selector pointer—Package of 5.......... 46 6858 Transformer—Phonograph input transformer—Compris- 
7485 | Socket—6-contact Radiotron socket.................+... -40 ing one transformer, one reactor, one .01 mfd. and 0.1 
7487 | Shield—I. F. and R. F. amplifier Radiotron shield... ..... .25 mfd. capacitors, one 5,000 and one 50,000 ohm resistor 
9446 Transformer—Pow ertransformer—105-125 volts—50-60 (T3, R24, R25, C42, C43, 120) it iene lenis te s7 * es) Siheneiehege eas 2.50 
eVleasCL Lets ee ee ee ee ae 5.40 | 10174 pring Automate brake springs—One set of 4 springs— 
9451 | ‘Transf. =p Peamet, 105-125 it. one ACKAG Ey Oks 2 (BCLS te reregse lel siete ate ete tesa oe ee stectenenetn eae 50 
tea toauee ea cate ‘ es ieee rag 3 0a 2 tates eRe 5.40 10184 | Plate—Automatic brake latch trip plate with mounting 
10194 | Ball—Steel ball for condenser drive assembly —Package of 2 CREWS = PACK ARS OL Oi cuelt slelelere siete-riay sto Fmick yore ate -40 
ZOE 5 Sipe Shore. wtsks se eas ersererane: cusfe re Mehoaaho sieve excise omar wean eae : 
PICKUP AND PICKUP ARM ASSEMBLIES REPRODUCER ASSEMBLIES 
3386 | Cover—Pickup cover........... AEP ee eh ieee ae eens Me ae 56 6770 | Transformer—Output transformer (T2)................. 2.00 
3387 Screw assembly—Pickup mounting screw assembly com- 8969 | Cone—Reproducer cone (L17)—Package of 5............ 6.35 
prising one screw, one nut and one washer—Package of 10. 40 9460 Coil assembly—Comprising field coil magnet and cone 
3388 Screw—Pickup needle holding serew—Package of 10...... .60 SUP Port (GLB) i. Ge snasien a aeig welts a ee eke eee 6.00 
3389 | Rod—Automatic brake trip rod—Package of 5........... 40 9473 Reproducer complete..c5 «rs as eee aoe on eee eee 8.00 
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RCA VicTOR MODEL 322 
Six-Tube, Three-Band A. C. Radio-Phonograph 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


Wolta gesRating asin oirs ocaeite vines 105-125 Volts and 105-130/200-250 Volts (Double Range Transformer) 


Erecuency Rating a2niesoes Jae ecu ete nai sen a el as 
POW! ONS PTION tales tyme mia aet. ern co ole gies vs 


eR Be Beat oe Pee 25, 30, 40, 50 and 60 Cycles 
Bi oe ate egies in” ice een te SAR 430 Watts (60 Cycles) 


Type and Number of Radiotrons....... 2 RCA-6D6, 1 RCA-6A7, 1 RCA-6B7, 1 RCA-41, 1 RCA-80—Toral, 6 


Beinn cur reduency, hance. w his mwas air site cu acc. « 


Band B—1720 K. C— 5400 K. C. 


Band A— 540 K. C— 1720 K. C. 
Band C—5400 K. C.-18000 K. C. 


feime-upePrequenciesi fe aot. ents vaatr eo 5 a 3h eis AGU Gr 600K, Clr 720i Kee OL60K. C.18000'K2 C. 


Maximum, Undiscorceed Output). oes yee vias 
PVE XAT, GUL DUCE OPO he sre Seae ya) onde etn te 
Ricknpsimpedance-ary 1000) Cyclesiy wicca inn sete op eG uss 
RBypecol done Ati ara etree. ses ies Tinie alee oe tne 
Phisenea ies speedtve sth sak ot PE Ge ss Lor Mian els pra at 


This six-tube, three-band A. C. radio-phonograph 


combination instrument combines the performance of 


the all-wave chassis and the perfected manual phono- 
graph mechanism. Outstanding world-wide radio 
performance and unusual musical record quality char- 
acterize this instrument. 


The receiver is of the ‘‘all-wave’’ type and has a 
continuous tuning range of from 540 K. C. to 18,000 
K. C. This tuning range includes all of the important 
short-wave broadcasting, police and aircraft call bands, 
together with the standard broadcast band. Excellent 
sensitivity, selectivity and tone quality, together with 


bE Gn AER Ss SE coe te AN Ap rs AE Re at Bg Ae ri a 1.9 Watts 
er ay tee Re Cie ts 2 Lumet Whe eed Aline ene os! Psp a4 3.5 Watts 


ROMER eee PER. aeRO Hod Lire a tose 6 421% Inches 
BIR PBL lod ko Rae § OR RG earn are eee 2358 Inches 


15 Inches 


a number of important operating features, make this 
an outstanding receiver of its type. 


Operating features include a full-vision “‘airplane’’ 
type dial, double-ratio vernier drive, high-frequency 
tone control, three-position band switch with visual 
band indicator on dial, and an automatic volume 
control. High tonal fidelity is realized by adequate 
power output, 1.9 watts undistorted, and a well- 
designed reproducer unit. The record-reproducing 
facilities make use of the audio amplifier and loud- 
speaker of the receiver: 


DESCRIPTION OF ELECTRICAL CIRCUIT 


RADIO 


The general circuit arrangement consists of an 
R. F. stage, a combined oscillator and first_detector, 
an I. F. stage, a combined second detector, first audio 
stage and automatic volume control and a single 
Pentode output stage. An RCA-80 rectifier, together 
with a suitable filtering system, provides plate and 
grid voltages for all rubes and field excitation for the 
loudspeaker. Figure 1 shows the schematic circuit 
diagram, Figure 2 the chassis wiring, and Figure 3 
the loudspeaker wiring. 

The signal enters the receiver through a shielded 


antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 


secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is the 
local oscillator, which is always at a 460 K. C. fre- 
quency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang- 
capacitor are used in this circuit. 


In conjunction with these three tuned circuits, it is 
well to point out that three different groups of tuned 
circuits are used, one for each tuning band. A< three- 
position selector switch is provided for selecting the 


Maid dol 


WPABVIG Bury Sisspyy—z 24n81,4 
102 "9S0 

— vid 
wag : 
DEEL-DE - 


1103 ‘3S0 


ASNVUL IT IST 


“OsHKOZ-E 


"GJM ObI-SB 
—— N3389 


uNv “OND 
yong 
ania 
\ 
or) 
BOL IDVa! Gan 
waHOL iF ‘03M 1:0 
02) 
"auHHO9E 'OsMHO6 =O! ae 7 
MOTT3): yoLlavd¥> 
PILATOSL 373 


‘OsnWOz-E 


‘asuhOZ-€ 
695 


aM OZII I 


\\ 


x 
~ 


Hi} ‘auinog VO90'09 
‘GyWNOSH=I) 


sng 


M03 LNY 
ne —— - 
Es | 
a a 
NI399 
UNV 


wma 


eas, 


‘ddHH OOPS 


109 


J 
| 
ie 


3nd 
‘MOTI3A 
TS A SP SS 


oun O2-¢ 
ie} 


MOTTA arf 
2NYTE-HMOBE 
“ 
rm] 
ze 
Sie 
i 
soe 


tS 
u ; y ri 
ee > ——— L cman 
oe = oe ke a 
1 oH ae Sarre Tt 
eas 
sy 
Ej 
Guyuvod wyoLsis3y 
0000 
vine r000'0g 7 


€! 
si-d 

3 
50) 

2 

a 


“O3WW 0211 
oso Fj he 


“OSA SEO" 


wo 
‘daWWOSh =H 


YIWAYOISNVYL YIMOd 
40 SNOILISNNOD IWNYZLNI 


Sis: eee 
aie 
Pomemaeaeeneeen/ HHACIE! 
vei 
NMOYD-HOV1E VOS'L 
NMOUG! 
MONI: © 
3 vg: | 
|__Naa¥9_ V1 
eA GEL bess ONAN | | 


WL aWaTOA | Ae « 


2a 
TB 000%0S2 


band in which the desired signal is located. In addition 
to selecting the desired coil system, additional groups 
of contacts are provided for short-circuiting the pre- 
ceding lower frequency R. F. and detector coils and 
the two preceding oscillator coils. This is to prevent 
“dead” spots due to the absorption effects caused by 
the coils, the natural period of which, with tuning 
capacitor disconnected, falls in the next higher frequency 


band. 


The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA-6D6, uses 
two transformers, which consist of four tuned circuits, 


all of which are tuned to 460 K. C. 


The output of the I. F. amplifier is then applied to 
the diode electrodes of the RCA-6B7, which is a com- 
bined second detector, A. F. amplifier and automatic 
volume control. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-12. The full voltage drop constitutes the automatic 
bias voltage for the R. F., while a tap is provided for 
the first detector and J. F. voltage. These automatic 
bias voltages for the R. F., first detector and I. F. give 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio volt- 
age that is applied to the grid of the RCA-6B7 and 
thereby regulates the audio output of the entire 
receiver. 


The output of the RCA-6B7 is resistance coupled 
to the grid of the RCA-41 tube, which is the power 
output amplifier. This tube is operated as a Pentode 
and provides high audio gain and satisfactory output 
power. The plate circuit of the output stage is matched 
to the cone coil of the reproducer by means of a 
stepdown transformer. 


It should be noted that a small coupling capacitor 
C-50 is connected in series with C-39 during operation 
on bands B and C. This is to reduce the low frequency 
output on these bands, which ensures better operation. 
During record reproduction it is important that the 
band switch be at the A position. 


SERVICE 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions 
be carefully followed when making adjustments. 
Properly aligned, this receiver has outstanding per- 
formance; improperly aligned, it may be impossible to 
receive signals on all bands. 


Equipment 


To properly align this receiver, proper test equip- 
ment must be used. This consists a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 
wand. These parts have been developed by the manu- 
facturer of this receiver for use by service men to dupli- 
cate the original factory adjustments. 


The tone control consists of a variable resistor and 
fixed capacitor connected in series across the primary 
of the output transformer. At the minimum resistance 
position of the variable resistor, maximum attenuation 
of the high audio frequencies is obtained. 
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INTERNAL CONNECTIONS 
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Figure 3—Loudspeaker Wiring 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-80 is used as a rectifier and a suitable network 
of capacitors and resistors gives the necessary filtering 
and voltages. The loudspeaker field is used as a filter 
reactor. 


PHONOGRAPH 


The phonograph facilities consist of the standard 
perfected manual motor-board assembly, audio ampli- 
fer of the receiver and the loudspeaker. 


A low-impedance pickup, a compensated input sys- 
tem consisting of a transformer, record volume control 
and compensation network are connected to the input 
of the audio section of the RCA-6B7. The circuit func- 
tions from this point to the loudspeaker are identical 
with that of the audio output from the detector during 
radio operation. The radio receiver is made inoperative 
during record reproduction by opening the cathode 


circuit of the RCA-6A7. 


DATA 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its 


inductance. From this, it is seen that unless the 


trimmer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A per- 
fect adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a 
coil. 
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The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 5. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in, and the output indicator should be con- 
nected across the voice coil of the loudspeaker. Then 
the tuning wand would be inserted, first one end and 
then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage, which uses two 
transformers. The transformers are all peaked at 


ono.8 A ea Gis 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the station 
selector until a point is reached (band A) where no 
signals are heard and turn the volume control to its 
maximum position. Reduce the oscillator input until 
a slight indication is obtained in the output indicator. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until a maximum output is obtained. 
Go over the adjustments a second time. 


This completes the I. F. adjustments. However, it 
is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to interlocking 
which always occurs. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in band “A.” Three are required in 


bands “B” and “‘C.” 


To properly align the various bands, each band must 
be aligned individually. The preliminary set-up requires 
the external oscillator to be connected between the 
antenna and ground terminals of the receiver and the 
output indicator must be connected across the voice 
coil of the loudspeaker. The volume control must be 
at its maximum position and the input from the oscil- 
lator must be at the minimum value possible to get 
an output indication under these conditions. In the 
high-frequency bands, it may be necessary to disconnect 


the oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 


The dial pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end of the pointer should point exactly 
at the horizontal line at the lowest frequency end of 
band ‘‘A,”’ while the other end should point to within 


4 inch of the horizontal line at the highest frequency 
end of band ‘‘A.” 


Figure 5—Location of Coils in Shields 


Figure 6 shows the location of the trimmers for each 
band. Care must be exercised to merely adjust the 
trimmers in the band under test. 


Band “A” 
(a) Set the Band Switch at “A.” 


(b) Tune the external oscillator to 1,720 K. C,, 
set the pointer at 1,720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 


(c) Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective of 
scale calibration, and adjust the series trimmers, located 
on rear apron of chassis, for maximum output, at the 
same time rocking the variable tuning capacitor. Then 
readjust at 1,720 K. C. as described in (b). 


Band ’’B” 
(a) Set the Band Switch at ‘‘B.” 


(b) Tune the external oscillator to 5,160 K. C., 
and set the pointer at 5,160 K. C. Adjust the oscillator 
trimmer for maximum output. The trimmer should 
be set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 


Bnd Le 
TRANSF. 


ry ecia 


Va 
SS Seas eS= =) v rt spore aa s 
1 | | ‘ 
} I 
| i 1 
| 1 1 | 
\ 1 ‘ 
| a ee een ara 
I rs 7 
} ve eager + oS ae ae ~ | 
Coo | : 
\ l i \ 
' | 1 | 
I | | 
| | 
! | | I 
tect Say eee sh 
c2====--=- 4 SSS Se ee +4 


Figure 6—Location of Line-up Capacitors 
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INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 7—Universal Power Transformer Connections 


Sig. 19 


(c) Check for the image signal, which should be 
received at approximately 4,240 K. C. on the dial. It 
will be necessary to increase the external oscillator 
output for this check. 


(d) The antenna and detector trimmer should now 
be eae for maximum output. It is not necessary to 
rock the main tuning capacitor while making this 
adjustment. 


Band “C”’ 
(a) Set the Band Switch at ‘‘C.”’ 


(b) Tune the external oscillator to 18,000 K. C., 
set the pointerat 18 M.C. Adjust the oscillator trimmer 
for maximum output. The trimmer should be set at 
the first peak obtained when increasing the trimmer 
capacitor from minimum to maximum. 


(c) Check for the image signal, which should be 
received at approximately 17,080 on the dial. It may 
be necessary to increase the external oscillator output 


for this check. 


(d) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then aligned 
with the oscillator circuit and the RCA-6A7 tube is 
blocked. Then increase the capacity of the detector 
trimmer, while rocking the tuning capacitor, until the 
signal is peaked for maximum output. 


(e) The antenna trimmer should now be peaked 
for maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with 
some instruments includes taps for operating on 
110-volt lines. Figure 6 shows the schematic circuit 
of the transformer and the proper voltage to be 
applied to the various taps. The taps are located on 
the power transformer assembly and are accessible 
without removing the chassis from the cabinet. 


(5) VOLTAGE READINGS 


The following voltages are those at the various tube 
sockets while the receiver is in operating condition. 
No allowance has been made for currents drawn by 
the meter, and if low-resistance meters are used, such 
allowances must be made. Figure 8 shows the actual 
voltage at each socket contact. 


(6) SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 

The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 
response characteristic is substantially flat from 50 to 
5,000 cycles. 
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ALL D. C. VOLTAGES ARE TO GROUND 


Figure 8—Tube Socket Voltages 


In assembling, ic may be desirable to check the (c) Unsolder the coil leads and remove the 
armature air gap by means of a small Feeler Gauge. mechanism assembly from the back plate by 
This air gap should be .o09” on each side of the releasing the two mounting screws and the 
damping block clamping screw. 


(d) Remove screws A and B, Figure 10, and then 
remove the mechanism assembly from the 
pole pieces. 


(e) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to replace 
the rear pivot rubber, then the end of the 

€ 1 armature soldered to the mechanism support 
oh. ARATE DAMPING” BLOCK must be unsoldered and the damping block 

Figure 9—Details of Magnetic Pickup removed. The rear pivot rubber now may be 

replaced. After putting the pivot rubbers in 

place a new damping block should be fastened 
to the armature as outlined in instructions on 


armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 


a pine rieieenceredl replacing the damping block. 
(f) The mechanism should now be reassembled, 
(7) REPLACING MAGNET COIL, PIVOT RUB- except for the magnet, which must be mag- 
BERS. ARMATURE OR DAMPING BLOCK netized. After being magnetized, the mech- 
; anism—with the pole pieces upward—should 
In order to replace a defective coil or the hardened be placed so that aie uae aie he slideoort 
Wee rubbers (see Figure 9), it is necessary to proceed the magnetizer onto the pole pieces without 
as follows: breaking physical contact. After placing the 
(a) Remove the pickup cover by removing the pole pieces on the magnet, the entire assembly 
center holding screw and needle screw. should be remagnetized thoroughly, being care- 
(b) Remove the pickup magnet and the magnet ful not to change the polarity obtained by the 

clamp by pulling them forward. initial magnetization. 


RADIOTRON SOCKET VOLTAGES 


115-Volt A. C. Line—No Signal—Volume Control Maximum 


CATHODE TO Screen Grip TO PLATE TO 
Rapiotron NuMBER GrounD, GrounD, Grounb, Vo_ts, 

Vorts, D. C. Votts, D. C. Vorts, D. C. AxG 
RCA-6D6—R. F. 6.0 105 265 6.3 
RCA-6A7 6.3 
RCA-6D6—I. F. 6.0 105 265 6.3 
RCA-6B7—2nd Detector 3.0 50 90* 6.3 
RCA-41—Power 16.5 265 245 6.3 
RCA-80—Rectifier —— — 5.0 


690 
(RMS—P to P) 


* Volrage calculated from 265 v. + B. 


(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 


MECHANISM 
NEEDLE COIL SUPPORT 


Figure 10—Pickup Nomenclature 


(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 10), and sliding the mechanism slightly 
in relation to the pole pieces. 


(i) The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm 


(8) REPLACING THE DAMPING BLOCK 


If ic is desired to replace the damping block, it may 
be done in the following manner: 


(a) Disassemble the pickup as described under the 
preceding section. 


(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 


(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 


(d) Insert the armature through the new block so 
that it occupies the same position as that of the 


old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


(e) After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 11, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 


Figure 11—Special Soldering-Iron Tip 


as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (7). 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock D List Stock D List 
Na ESCRIPTION Price No ESCRIPTION Pree 
RECEIVER ASSEMBLIES 6186 Resistor —500,000 ohms—Carbon type—4 
4427 | Brackec—Volume control or tone control Sos (RUZ) aPacks ge OBS Cs iste. eae 108 
mounting brackeeuser cepa ten ee ee $0.18 | 3033 Seay inoue type—)4 watt 
4729 | Cable—2-conductor shielded—From range R O);—-Package of So ue Seer 200 
switch co resistoriboard......-s..++--=-- 20 | 6242 | Resistor Ri 2 megohms — Carbon type — 14 
2747 | Cap—Contact cap—Package of 5........-- 50 RS (RAS Packs eas ce 
3861 | Capacitor — Adjustable trimmer capacitor 3413 | Resistor —5000 ohms—Carbon type— 74 watt 
: (C20) re ied ant, Pee ce Gores 78 (R225R23)\—Packagesol Saescem eater 1.00 
4442 | Capacitor—50 mmfd. (C47)........--..-- eee Gem (ooren SERA ae 2 25 
4662 Capacitor—80 mmfd. (C37)... ..+- 252-555 -24 | 4574 | Shield—Antenna R. F. or oscillator coil shield. 42 
4413 | Capacitor—360 mmfd. (C21).........---- 22 | 3942 | Shield—Fi . 
: ield—First detector or output Radiotron 
4412 | Capacitor—1120 mmfd. (C23).....-.....- 25 shieldythiiivint. cee Ee ees 18 
4634 Capacitor—1120 mmfd, (C50)........---- -35 | 7487 | Shield—I. F. amplifier Radiotron shield... .. aD 
4515 Capacitor—1 160 mmfd. (C34).....-..---- 22 | 4705 | Shield—R. F. amplifier Radiotron shield. .... 30 
4670 | Capacitor—2250 (C14). ........-.-.2-5-- .30 | 3782 | Shield—Second detector Radiotron shield... . 26 
4523 | Capacitor—2400 mmfd. (C17).........-.. -26 | 3529 | Socket—Dial lamp socket....:............ By 
4524 Capacitor —2850 mmfd. (C25).........--- -35 | 3859 | Socket—4-contact Radiotron socket...... eee 30 
4435 Capacitor—.02 mfd. (C39). OPO CaO) > his cera 25 | 6676 | Socket—6-contact output Radiotron socket... .40 
4518 Capacitor—.05 mikes (CSS) cmrictt neers 52 7485 | Socket—6-contact Radiotron socket......... 40 
4417 | Capacitor—.05 mfd. (C4, C12, C29)....... 25 3572 | Socket—7-contact Radiotron socket......... .38 
3877 Capacitor—.1 mfd. (C40) Nd ty One erghs Oly a, CL ORAM 2 4379 Strip—Antenna terminal engraved CAN ie 
44145 | Capacitor—.1 mfd. (C6, C15, C30)........ 30 GND. 5 Sek nee Baa oi eee ee .20 
4645 | Capacitor—.1 mfd. (C7, C26)...........-. 25 | 4684 | Switch—Operating switch (S1i1)........... 45 
3597 | Capacitor—.25 mfd. (C38, C45)..........- 40 | 4728 | Swictch—Range switch (S1, S2, S3, S4, $5, S6, 
4525 | Capacitor—4.0 mfd. (C36).............-. .70 C7 SOOO S10) a eee ee Seer 4.32 
4478 | Capacitor—8 mfd. (C44)..............-.- 1.05 | 4517 | Tone control (R19)....-...-...225-.5-. .90 
7790. | Capacicor—=10 mid: (C43), Sa ae eee 1.05 | 4434 | Transformer — First intermediate frequency 
4692 | Capacitor pack—Comprising one 0.035 mfd. tans once Eee i ES C18) 7) eee 
and one 0.005 mfd. capacitors (C41, C42). 39 | 4433 | Transformer—Second intermediate frequency 
p ae transformer (L241, L22, C31, C32, C33, 
7589 | Capacitor Pack—Comprising two 4. mfd. RQ) TAS 
capacitors) (C164C46)) seen rer eee ere 1.64 gsi | T a Ce P tS Se ae f ete ete ; 
4358 | Clamp—Electrolytic capacitor mounting clamp "5 cis sO eee (T1). oem Sera 4.78 
4516 Con Potenna coil “PB” (L3, 14, C2)...... 1.65 | 9542 | Transformer—Power transformer 105-125 
7803 | Coil—Antenna coil ‘B & SW” (LA, L2, L5, Voltsi25—40..cyclesw weeyemciten iene mete: 6.58 
L6, Ch, C3)... oe ee ee eee eee ees 1.82 9513 | Transformer—Power transformer—105-250 
=F Foe cnc GoiliSPBa(9 a1 O2G10) earl o> volts—40-60  cyclesmci ie iaaers hee 4.85 
780 oil—Detecror coil “B & SW” (L7, L8, 4519 | Volume control (R1i2)....... 1.25 
L 11, P12 ey COsC ie, ie ene $15") 9 A Ge ® a hoe eee ne ee 
7807 | Coil—Oscillator coil ““B & SW”’ (L13, L14, 
17s 118) C19 Cla) aie as Benn hae 1.62 DRIVE ASSEMBLIES 
4514 | Coil—Oscillator coil ‘PB’’ (L15,L416,C22)..} 41.52 4362 | Arm—Band indicator operating arm........ .28 
7804 Sie os Cie variable tuning condenser 40194 | Ball—Streel ball for condenser drive assembly— 
; G18 )\iakeeeee eee cre reer ess 4.42 Package. of 20laipaeoe cei ete eee WS 
4340 | Lamp—Dial lamp—Package of 5.......... 60 | 4422 | Clurch—Clutch drive assembly for variable 
3632 Aarne ohms—Carbon type—1 watt condenserdrives. Seijacesty een eee .88 
R24)—Package of 5S) 362405 face atte. 440° | =4664, | Wial-—Scationiselectorsdialseesh sees -62 
3218 See Re Re eats sre ens en 4510 Drive—Tuning condenser drive assembly . Sag ee 5 4 
POM Rak (Gone 5 : 4704 | Indicator—Band indicator (celluloid)........ sly 
“(R3, R7 yep achnee oe type—/4 watt Ae 4520 | Indicator—Station selector indicator pointer. . A8 
5007 || Resiscor=24000 chins Carbon (yal ate 3943 Sere light screen (celluloid )—Pack- 
(Rid Pachascok seal eee 1.00 ; AGC OE DAP a aes cance es, eer ee ect 18 
6318 | Resistor—10,000 ohms (R21)........ 2... SO oe ee ee 
; screws for band indicator operating arm— 
3114 | Resistor—S0,000 ohms—Carbon type—14 Packagerot: LO eee aise wet ries wees 25 
watt (R16, R18)—Package of 5......... 1.00 4669 | Screw—Number 8-32-5/32 set screw for 
3602 parece pean aah ape type—l4 ce variable condenser drive assembly—Pack- 
watt) (RS)—Packa ve olor wen itiermie senetie - : OL SD% dy.2:de ae ae Oe et ana ere Es) 
3118 | Resiscor—100,000 ohms—Carbon type—l4 4377 | Spring—Band indicator and arm tension 
watt (RAY R4) Package of 5) aa cna aries 1.00 Sprting——Package Of Ome ei eee eee B25 
3116 | Resistcor—200,000 ohms—Carbon type—14 4378 | Stud—Band indicator operating arm stud— 


watt. (R15)—— Package. oly 5-5 aaa 1.00 Package‘of 5 vnc secon ero eee 5 


Stock 
No. 


4577 
8989 
8990 
8991 
8992 
8993 
8995 
8999 
8994 
8996 
9004 


3817 
3398 


7842 


3417 
6346 
3385 
3386 
3521 
3418 


3516 


3390 


6335 
3389 


3387 


3388 


3419 


AGW) 
9460 


8935 


REPLACEMENT PARTS—(Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTION 


MOTOR ASSEMBLIES 
Connector—Male section two-prong motor 
Connector plug ame eat cies ire teieisre ele 


Motor—105-125 volts—60 cycle motor com- 
(Lae ene ewe © ote-air. bo Doro Moris aca elai sicteae 


plete teers) ste icra oasereeys ihe reise 
plece Ree ete eae eae weiss 


DLeve spre ours ete uca she les sion elletssonan ears Oats fore 


Spindle—Turntable spindle with fibre gear for 
GOreyclemmotor emit seme ent sion marermertre « 


Spindle—Turntable spindle with fibre gear for 
SOicyclemocorsa payee aaron nal eee eect 
Spindle—Turntable spindle with fibre gear for 
2S CyYClesmMmOcOnwtteciced sees Fi 
Stud—Motor mounting stud—Package of 3.. 


Motor mounting—Spring and washer assem- 
bly—Comprising 2 cup washers, 4 springs 
Andean Cmewashiciem aweracraets cheterr rca 


PICKUP AND ARM ASSEMBLIES 
Arm—Pickup arm complete, less escutcheon 

Ande Pickups pees seo er choker cesteroks ta oke ert = 
Armature—Pickup armature............... 
Back—Pickup housing back............... 
Goil——-Pickuprcoile (E30) prance err 
Gover—-Pickup covers iesrt ed ttre iecrior 
Cover—Magnetic pickup back cover........ 
Cushions—Pickup rubber cushions—Compris- 


ing one damper and two spacer cushions 
and one damper bushing—S5 sets......... 
Damper assembly—Comprising one upper 
and one lower damper, one upper bushing 
and one lower bearing—Located in bottom 
ae foplellaths) ERs nog hoon eauuduoNsboocuE 
Escutcheon—Pickup arm escutcheon complete 
Wes oL selene LAS. da aoconococtsoucr 
Pickup—Pickup unit complete............. 
Rod—Automatic brake trip rod with lock nut 
—Package of 5 
Screw assembly—Pickup mounting screw as- 
sembly comprising one screw, one nut and 
one washer—10 sets.......--.-2-2--05- 
Screw—Pickup needle holding screw—Pack- 
NGO? WYimagoonsouicd yee c uO pO Cou maEee 


age of 10 


REPRODUCER ASSEMBLY 
Board—Terminal board assembly.......... 
Coil—Field coil, magnet and cone support 

24 


Cone—Reproducer cone (L23)—Package of 5. 
Reproducer—Complete.........+-+-++-+-: 
Transformer—Output transformer (T2)..... 


List 


Price 


$0.30 
18.52 
18.52 
23.36 
23.36 
7.00 
7.00 
8.00 
2S) 
aS 


5.50 


4.00 


6.00 


1.40 


Stock 
No. 


3994 
10184 


10174 


6896 
Sez, 


7084 
7838 


3166 


4677 
3430 
4696 


4695 


7843 


4153 
SMS 


6614 
3829 


4449 
6123 


3396 
4678 
4393 


4698 


3394 


7844 


6766 


DescrIPTION 


SWITCH ASSEMBLIES 
Cover—Motor switch cover..........----- 


Plate—Automatic brake latch plate—Package 
Ole Se era ee a eS ele Satleaecas 
Lape ee ee brake springs—Package 
OLA an Aer orem neuen se Remckey aalsaxsracce ities to. cies 


Switch—Eccentric automatic switch complete. 


Switch—Moocor switch (S15).............. 


TURNTABLE ASSEMBLIES 
Gover—Jurntableicoverseee=+ are dees ces - 
Shurntableycomplecemeemrents teks steerer aa 


MISCELLANEOUS ASSEMBLIES 


Bolt—Reproducer mounting assembly— 
Comprising 2 bolts, 2 nuts, 2 lockwashers 
andedaplatesms ce coterie cctaa chek austen 2c 


Bezel—Stration selector (escutcheon) bezel... . 
Box—Needle box with lid—Package of 2.... 


Cable—2-conductor motor cable with section 
of connector plug—From receiver chassis 
Conmotoricord connector asec: 


Cable—3-conductor shielded cable with grid 
and female section of connector—From re- 
ceiver chassis to volume control cable con- 
TE CCOL Sa rca CaP noses eee oy I ee 


Cable—5-conductor shielded with male sec- 
tion of connector plug—From phonograph 
volume control to input transformer...... 


Connector—Female section (4-contact) of 
connector for cable Stock No. 4695....... 


Connector—Female section (2-contact) of 
connector plug for cable Stock No. 4696... 


Glass—Station selector dial glass........... 


Knob—Phonograph volume control knob— 
PackageOred ermine nonedcnyciderenis sateere 2 


Knob—Stration selector volume control, range 
switch or operating switch knob—Package 
tis toc ete Gro clad Gp eaie dents Ortaca alee eee 


Plug—Male section (4-prong) of phonograph 
volume control and input transformer cable 


Receptacle—Needlereceptacle.............. 
Ring—Dial retaining ring—Package of 5... 


Screw—8-32-5/16" headless set screw for 
knob No. 3829—Package of 10.......... 


Screw—Chassis mounting screw assembly— 
Comprising 1 screw, 1 lockwasher, 1 
washer, 2 cushions and 1 spacer.......... 


Suspension spring and washer assembly—For 
motor board—Comprising 41 bolt, 1 top 
spring, 1 bottom spring, 2 cup washers, 4 
@lwashetandeenucamesn siren ritene: 


Transformer—Phonograph input transformer 
pack comprising one transformer, one reac 
tor, one 4000 ohm and one 13,000 ohm re- 
sistor, one .01 mfd. and one .05 mfd. ca- 


jerseys (CIPS), ISMN. Ishl INSYZ, (Els 0) (SISO) )5 ce 


Volume control—Phonograph volume con- 


CLOLMCRSORS1G) eearciaee cetake ocusimin ciate 


List 
Price 


$0.26 
-40 


50 
2.50 
US) 


.40 
A lis) 


50 
56 
.90 


95 


1.05 


50 


RCA Victor 
D.C. “Duo” Model 327 


Six-Tube, 220-Volt D. C., Two-Band Radio- Phonograph 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U. S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VICTOR MODEL 327 
6-Tube, 220-Volt D. C., Two-Band Radio-Phonograph 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


MVCN ETAT ign, SAO 2 ae nn 
Rowen @ousuim pion ners tet wamuee et ratios eve 


Se Re ee ee ge he 200-250 Volts D. C. 
Fee SUR nS ore gS cna RNY aaelt ante e DEE 180 Watts Maximum 


Number and Types of Radiotrons.............. 2 RCA-6D6, 1 RCA-6A7, 1 RCA-75, 2 RCA-41—Toral, 6 


Mlieenryio esr OCS one mentee sees maser errs SRA ot Sucre os 
Maximum Undistorted Power Output.............. 
Breuer TECUCNCLES cet get hn Nie es wat tar alone nM a vege eye 


This radio-phonograph combination instrument 
uses a six-tube, two-band, 220-volt direct current 
superheterodyne chassis and the standard RCA Victor 
single-speed direct current motor board assembly. The 
receiver is designed to receive both the standard and 
short-wave broadcasting bands. The phonograph 
plays standard type (78 R. P. M.) records. Special 
features of the radio receiver include a double reduc- 
tion vernier drive giving either a 10-4 or 50-1 ratio of 
speed reduction, a continuously variable tone control, 


540 K. C.-1500 K. C. and 5400 K. C.—15,350 K. C. 
a a ews brats See Wh aoe ete os Bake de. ae 2.5 Watts 
ey: Ose or O00, Wan 400s C1. 5,000 KC 


Ss Sed et Tee eS eee ee ae ee ee 40 Inches 
PO RU hex They eat ts ee de EE ROO 8S ah Mag Sted sca 23 Inches 
SAAS cy PEN ce, WA OPER A eV 8 foo rats oh 16 Inches 


electro-dynamic type loudspeaker, automatic volume 
control and a high-gain push-pull power amplifier. 

Excellent sensitivity, selectivity and tone quality 
are characteristics of this instrument. An “‘airplane’’ 
type dial, calibrated in frequency and showing the 
location of the short-wave bands, is a special feature. 
Small, compact size and unusual accessibility of parts 
are important service features. Figure 1 shows the 
schematic circuit, Figure 2 the chassis wiring, and 
Figure 3 the speaker wiring. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


Radio Circuit 

The signal enters the receiver through the antenna 
coupling transformer, the secondary of which is tuned 
and is applied to the grid of the RCA-6D6 R. F. 
amplifier. The output of this stage is then coupled 
through a tuned stage to the grid of the RCA-6A7, 
which is a combined first detector and oscillator. The 
oscillator maintains a constant frequency difference 
(370 K. C. higher) from the R. F. signal, with which 
it is combined in the first detector grid circuit. The 
output of the first detector is a 370 K. C. signal, which 
is of course the intermediate frequency. 

Two sets of coils are provided for the R. F., 
oscillator and first detector coils for the two tuning 
ranges provided. A push-pull switch permits selec- 
tion of the desired band. 

The intermediate frequency amplifier consists of a 
single RCA-6D6 and two transformers, comprising 
four circuits, all of which are tuned. 

The output of the I. F. amplifier is then applied 
to the RCA-75, which is the combined second detector, 


automatic volume control and A. F. amplifier. The 
signal is applied to the diode electrodes of the tube, 
which act as a two-element rectifier. The direct 
current component of the rectified signal produces a 
voltage drop across resistor R-9. This voltage drop 
across R-9 constitutes the automatic bias voltage for 
the R. F., first detector and J. F. amplifier, which gives 
the automatic volume control action of the receiver. 
The volume control selects the amount of audio 
voltage that is applied to the RCA-75 and 
thereby regulates the audio output of the entire 
receiver. 

The output of the RCA-75 is transformer coupled 
to the grid of the RCA-41 tubes, which constitute the 
output amplifier of the receiver. These are operated 
as a push-pull Pentode stage and give the receiver a 
high-gain audio amplifier (necessary for short-wave 
reception) and a large undistorted power output. The 
plate circuit of the output stage is matched to the 
cone coil of the reproducer by means of a step-down 
output transformer. 
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The tone control consists of a variable resistor and 
capacitor connected in series and placed across the plates 
of the output stage. Reducing the amount of resistance 
attenuates the high frequency response of the receiver. 

The power supply is taken direct from the line. 
All tube heaters, the speaker field and the dial lamps 
are connected in series with a resistor and placed 
across the line. Plate and grid voltages use the same 
source, although suitable filters and resistors are used 
to properly filter the line and provide correct voltages. 


Phonograph Circuit 
The Phonograph facilities of this instrument are 
designed to produce high quality record reproduction 


SERVICE 


CAUTION—This receiver operates on 220-volt 
direct current without a transformer between the line 
and the various parts of the receiver, such as A. C. 
receivers use. It is therefore extremely important to 
use the utmost caution when operating the receiver 
outside of the cabinet. Also a knob must always be 
placed on the shaft of the main tuning capacitor, ds 
under certain conditions the full line voltage is 
obtained between this point and ground. 


(1) Line-Up Capacitor Adjustments 

To properly align this receiver, it is essential that a 
modulated R. F. oscillator, such as Stock No. 9050, 
an output indicator (Stock No. 4317) and an align- 
ment tool (Stock No. 4160) be available. Figure 4 
shows the location of the various line-up capacitors. 


|. F. Tuning Adjustments 

Two transformers comprising four tuned circuits 
are used in the intermediate amplifier. These are 
tuned to 370 K. C. and the adjustment screws are 
accessible as shown in Figure 4. Proceed as follows: 

(a) Short-circuit the antenna and ground leads and 
tune the receiver so that no signal is heard. 
Set the volume control at maximum and 
connect a ground to the ground terminal. 

(b) Connect the test oscillator output between the 
first detector control grid and chassis ground, 
preferably through a series condenser. Con- 
nect the output meter across the voice coil 
of the loudspeaker and adjust the oscillator 
output so that, with the receiver volume con- 
trol at maximum, a slight deflection is 
obtained in the output meter. 

(c) Adjust the secondary and primary of the first 
and then the second I. F. transformers until a 
maximum deflection is obtained. Keep the 
oscillator output at a low value so that only 
a slight deflection is obtained on the output 


by utilizing the amplifier and reproducer unit of 
the radio receiver. A low impedance pickup unit, 
mounted on an inertia tone arm, is used to convert 
the mechanical variations of the record into electrical 
voltage variations. The output of the pickup is 
fed to the grid circuit of the RCA-75 second de- 
tector. A step-up transformer and compensated 
volume control is connected in the pickup circuit for 
adjusting the volume and maintaining the proper 
frequency characteristic for optimum reproduction. 
From the detector to the loudspeaker the pickup 
signal travels in the same channels as that of the 
audio frequency conponent of the radio signal. 


DATA 


meter at all times. Go over these adjustments 
a second time, as there is a slight interlocking 
of adjustments. This completes the I. F. 
adjustments. 


R. F. and Oscillator Adjustments 
The R. F. line-up capacitors are located at the 
bottom of the coil assemblies instead of their usual 


Figure 3—Loudspeaker Wiring 


position on the gang capacitor. They are all accessible 
from the bottom of the chassis except the 600 K. C. 
series capacitor, which is accessible from the rear of 
the chassis. Proceed as follows: 

(a) Connect the output of the oscillator to the 
antenna and ground terminals of the receiver. 
Check the position of the indicator pointer 
when the tuning capacitor plates are fully 
meshed. It should be coincident with the 
radial line adjacent to the dial reading of 54. 
Then set the Test Oscillator at 1400 K. C.,, 
the dial indicator at 140 and the oscillator out- 
put so that a slight deflection will be obtained 
in the output meter when the volume control 
is at its maximum position. 

(b) With the Range Switch at the “in’’ position, 
adjust the three trimmers under the three R. F. 
coils, designated as L in Figure 4, until a 
maximum deflection is obtained in the output 
meter. Then shift the Test Oscillator fre- 
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Figure 4—Location of Line-Up Capacitors—Viewing bottom of chassis 
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Figure 5—Radiotron Socket Voltages 


quency to 600 K. C. The trimmer capacitor, 
accessible from the rear of the chassis, should 
now be adjusted for maximum output while 
rocking the main tuning capacitor back and 
forth through the signal. Then repeat the 1400 
K. C. adjustment. 

(c) Now place the Range Switch at the ‘“‘out’’ 
position, shift the Test Oscillator to 15,000 
K. C. and set the dial at 150. Adjust the three 
trimmer capacitors designated as S in Figure 
4 for maximum output, beginning with the 
oscillator trimmer. It will be noted that the 
oscillator and first detector trimmers will have 
two positions at which the signal will give 
maximum output. The position which uses 
the lower trimmer capacitance, obtained by 
tuning the screw counter-clockwise, is the 
proper adjustment for the oscillator, while the 
position that uses a higher capacitance is cor- 
rect for the detector. Both of these adjustments 
must be made ds indicated irrespective of 
output. The R. F. is merely peaked. In con- 
junction with the detector adjustments, it is 
necessary to rock the main tuning capacitor 
back and forth while making the adjustment. 
This completes the line-up adjustments. 

The important points to remember are the need for 
using the minimum oscillator output to obtain a 
deflection in the output meter with the volume control 
at its maximum position and the manner of obtaining 
the proper high frequency oscillator and detector 
adjustments. 


(2) Radiotron Socket Voltages 

The following voltages are those at the various 
ube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if lower resistance meters are used, 
such allowances must be made. 


(3) Service Data on Magnetic Pickup 
The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 


frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 


The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 
response characteristic is substantially flac from 50 to 
5,000 cycles. 


(4) Replacing Magnet Coil, Pivot Rubbers, Armature 
or Damping Block 


In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 8), it is necessary to proceed 
as follows: 

(a) Remove the pickup cover by removing the 

center holding screw and needle screw. 

(b) Remove the pickup magnet and the magnet 
clamp by pulling them forward. 

(c) Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 

(d) Remove screws A and B, Figure 8, and then 
remove the mechanism assembly from the 
pole pieces. 

(e) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to 
replace the rear pivot rubber, then the end of 
the armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed. The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 

(f) The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 


RADIOTRON SOCKET VOLTAGES 


220-Volt, D. C. Line—No Signal 


Cathode 


Screen Grid 


Radiotron No. to Bre es to as oe ee ee C. Plate ose pecetee ee 
RCA-6D6 R. F. 3.0 90 200 6.0 6.4 
RCA-6A7 1st Detector 4.0 90 200 2.6 EG, 

Oscillator — — 125 SVS) 
RCA-6D6 I. F. 3.0 90 200 2 6.0 6.4 
RCA-75 2nd Detector 455 — 200 0.7 6.4 
RCA-41 Power 13.0 190 205 25.0 6.4 


RCA-41 Power 13.0 190 


205 25.0 6.4 
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be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. 

(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 

(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 8), and sliding the mechanism slightly 
in relation to the pole pieces. 


DAMPING BLOCK 


Figure 7 


(i) The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 


In assembling, it may be desirable to check the 
armature air gap by means of a small Feeler Gauge. 
This air gap should be .o09” on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 


(5) Replacing the Damping Block 

If it is desired to replace the damping block, ic may 

be done in the following manner: 

(a) Disassemble the pickup as described under the 
preceding section. 

(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 

(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 

(d) Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 


be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


——MAGNET CLAMP 


COVER a} | 
BRACKET~Js BE = =| ARMATURE 


NEEDLE FRONT MECHANISM 
SCREW RUBBER NEEDLE COIL SUPPORT 


Figure 8 


(e) After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 9, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 


Figure 9 


subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 
as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h). 


Stock 


No. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


a 


D List Stock 
ESCRIPTION Price No: 
RECEIVER ASSEMBLIES 6242 
Ball—Steel ball for condenser drive assembly 6303 
==Packagelor 20m sa. ere see ttre $0.25 
Cap—Contact cap—Package of 5.......---- 50 Ree 
Capacitor—9 mmfd. (C10)......-...----- 25 
Capacitor—50 mmfd. (C25)...........--- 530) 6114 
Capacitor—160 mmfd. (C42)—Package of 5. 2.00 
Capacitor—300 mmfd. (C37, C38)........- LES) 4339 
Capacitor—410 mmfd. (C20)........----. 30 
Capacitor—2700 mmfd. (C15, C23, C36)... 50 | 3991 
Capacitor—0.01 mfd. (C9, C16).........-- 30 
Capacitor—0.05 mfd. (Ci, C2, C3, C14, 3943 
(G34) engaos a oc potamet reas tenelehs Peart cea gallone yeu: 30 
Capacitor—0.05 mfd. (C4, C13)..........- 36 | 3878 
Capacitor—0.05 mfd. (C29)...........--- 2D 
Capacitor—0.1 mfd. (C8, C19, C30)....... By) aypa8 
Capacitor—4.0 mmfd. (C35)...........--- .60 
Capacitor—8.0 mmfd. (C39).........----- 1.60 6704 
Capacitor—Adjustable trimmer capacitor (C21) .78 4145 
Capacitor — Comprising two 4.0 mmfd. 
capacitors (G1G) G31) eter eer 1.50 4103 
Capacitor pack—Comprising one 0.002 mfd. 3950 
and one 0.02 mfd. capacitors (C40, C41).. 30 
Coil Antenne col tbl Paeiea lee GSR CGial arrose ae 
Coil—Oscillacor coil (L9, L410, L14, L12, eae) 
Gu Kai @22)9 nants ei oc lo hitb creer 6 0 Ot 2300-3929 
Coil-=RE.. coil (25, 1.6,127, bev Clse C12 ya) 244s 10076 
Condenser—3-gang variable tuning condenser 7485 
(C7 C245 C26) eee acer seek eee ee ae SiS: 
Dial—Station selector dial scale—Package SY 
of 5 cel letict bLele ‘sreJavaie aliela ce eteleemisrern elispietm rey ore lace 2.74 6696 
Drive—Variable tuning condenser drive as- 
sembly, completee em elses erick trate 2.40 | 6697 
Lamp—Dial lamp—Package of 5....... rege .60 
Mounting assembly — Variable condenser 6698 
mounting assembly—Comprising 3 bush- 
ings, 3 lock-washers, 3 nuts and 3 washers 6987 
ee package OL 1 SCu see ite tt eter eer 28 
Pointer—Station selector indicator—Package 
OE 5k ene oie ca eras teat 50 6705 
Resistor—600 ohms—Carbon type—1!4 watt 6695 
(R2, R4, R7)—Package of 5............ 1.00 
Resistor — 2500 ohms — Carbon type — 14 
watt (R13)—Package of 10............. 2.00 
Resiscor—60,000 ohms—Carbon type—4 4600 
watt (R5, R8, R16)—Package of 5.......| 1.00 
Resistor—100,000 ohms—Carbon type—4 
watt (R1, R3)—Package of 5........... 1.00 | 7825 
Resistcor—600,000 ohms—Carbon type—4 
watt (R23)—Package of 5.............. 1.00 | 8969 
Resistor—1 megohm—Carbon type— 4 watt 7824 
(R10, R12)—Package of 5.............. 1.00 | 4599 


DescrIpTION 


Resistor — 2 megohms — Carbon type — 4 
watt (R1i1}—Package of 5...........--- 


Resistor—20,000 ohms—Carbon type—% 
watt (R43)—Package of 5..........-.--- 


Resistor—270 ohms—Carbon type—1 watt 
(R417)—PackageinE 10s 2. een elses 


Resistor — 20,000 ohms — Carbon type — 1 
watt (R6, R22)—Package of 5.......... 


Resistor — 260 ohms — Porcelain type — 
Tapped at 220 ohms (R14, R45)......-- 


Resistor — 10,000 ohms— Porcelain type 


Screen—Translucent celluloid screen—For 
dial lamps—Package of 2..........+.-.- 


Screw—No. 4-40-36 headless cup point set 
screw for fastening station selector pointer 
=— Package Orr 0 names ater eres are ntsaor 


Screw—Square head No. 6-32-14 set screw 
for condenser driver—Package of 10...... 


Shaft—Tuning condenser drive shaft assembly. 


Shield—First detector and oscillator Radio- 
tron. shield. a7 etl ns Fake te eae ne 


Shield—I. F. amplifier Radiotron shield. .... 
Shield—R. F. amplifier Radiotron shield... .. 
Shield—Radiotron shield top.............- 
Shield—Second detector Radiotron shield. ... 
Socket—Dial lamp socket................-- 
Socket—6-contact Radiotron socket......... 


Socket—6-contact second detector and AVC 
Radiotton-socket= wat wei me cere 


Socket—7-contact Radiotron socket......... 


Switch—Range switch (Si, S2, S3, S4, S5, 
SO) ie Sa eee oe ae eee 


Transformer—First intermediate frequency 
transformer (L13, L14, C27, C28)....... 


Transformer—Second intermediate frequency 
transformer (L15, L16, C32, C33)........ 


Transformer pack—Audio transformer pack 
—Comprising one reactor and one inter- 
Stage transformers (lei) Jed 7) nena eerie 


AMoyate aos stern (AARNE SV ISS oh bore kedbomersc 
V olamesconttoly (ROaon a2 oni. ooh eee 


REPRODUCER ASSEMBLIES 


Cable—Reproducer cable—4-conductor with 
male section of connector—From receiver 
to resistors and reproducer............:.. 


Coil—Field coil, magnet and cone support 


Cone—Reproducer cone (L19)—Package of 5. 
Reproducer completes eer tere eae enrae 


Transformer—Output transformer (T2)..... 


List 
Price 


$1.00 


1.00 


2.20 


1.10 


52 


.60 


18 


fo; 


aa) 
.64 


30 
.20 
.26 
10 
5 
oe 
.40 


40 
38 


2a 


1.80 


1.78 
4.50 


1.20 
1.20 


Stock 


No. 


3524 
ses) 


4598 


4596 


3487 


3489 


7823 


3488 
4597 


7824 


3417 
6346 
3385 
3386 
3418 
3390 


6335 
3389 


3387 


3388 


3419 


3994 
10184 


10174 


6896 
3322 


REPLACEMENT PARTS—Continued 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DeEscripTION 


MOTOR ASSEMBLIES 


Brush—Motor brush—Package of 2........ 


Cap—Brush holder cap for motor brush— 
Package ote2 meen 1 eteeier et ates emrer atl 


Capacitor—Motor capacitor—Two 2.0 mfd. 


capacitors! (E52 C53) anette ed eer: 
Escutcheon—Speed regulator escutcheon..... 


Governor assembly —Comprising friction disc, 
two springs and two balls—Assembled and 


pe aYalBt al ala Ensen Cy renee REE PAC CRMC LOR 
Indicator pointer—Speed indicator pointer 
complete, with mounting screws and 


TEER aR SSR Nh Cietire Dia aro a Ace cic oF Crate cts 
Motor—220—volt D. C. motor complete 


Pin—Governor (speed) regulator pin.......- 


Screw—Motor mounting screw assembly— 
Comprising four screws, four spacers, four 
lockwashers and four nuts..............- 


PICKUP AND ARM ASSEMBLIES 


Arm—Pickup arm complete, less escutcheon 
Elia (ile ation Glos o awl DomUO oGaapee BOO ODS 
Armature—Pickup armature............--- 
Back—Pickup housing back.............-. 
Goil=—Pickupicosls(e30)) se reretentetatete crn a 
G@over Pickup covers ser scion vrei oer 
Cushions—Pickup rubber cushions—Compris- 
ing one damper and two spacer cushions 
and one damper bushing—S sets......... 
Escutcheon—Pickup arm escutcheon complete 
With mouUNtING L1VEES sy sete eee eer 
Pickup—Pickup unit complete.......-..--- 
Rod—Automatic brake trip rod with lock nut 
Be PA ckagerO lo Mermie ee amet is toiei 
Screw assembly—Pickup mounting screw as- 
sembly comprising one screw, one nut and 
HEA asher=—4 OlSetsica pus ewtels culate roeke. 
Screw—Pickup needle holding screw—Pack- 
Epatse ios er eoeneasD Sogaa tee ow ace 


SWITCH ASSEMBLIES 


G@over——Viocomswitci coverncst eri liar 
Plate—Automatic brake latch plate—Package 


Switch—Eccentric automatic switch complete. 


‘Soitch=—lotor switch (S8)feem acc ss > o-- 


List 
Price 


$0.60 


LHD 


5.36 


Stock 


No. 


7084 
7838 


4677 


4594 


4592 


6614 


3829 


6989 


6991 
6990 
3824 


9050 
4601 


4602 


4341 


4678 


4342 


4591 


4160 


4593 


4595 


3391 


4603 


DescriPTION 


TURNTABLE ASSEMBLIES 


Gover——isutitable;coversere erate cae 


Ttanielele Gow EKe- oo oon cndeuococpeadat 


MISCELLANEOUS ASSEMBLIES 


Bezel—Metal bezel (escutcheon) for station 
selector dialmolasse meatier rma apeisteineveric 
Box=—Needlelboxemcmy seer aess icretne sol toes 
Cable—Phonograph input cable—9-conductor 
—From chassis to input transformer and 
Volume COoncrole seria atti icaieaice sere a 
Glass—Station selector dial glass.......... 
Knob—Phonograph volume control knob— 
| Revel iso 1a) 8 Bie. & cudlommloaro Bjele dao Do De masrs 
Knob—Range switch or tone control knob— 
Package! of Sines erie he ieee 
Knob—Station selector knob—Package of 5. . 
Knob—Volume control knob—Package of 5. . 
Nut—Cap nut for motor board suspension 
assembly—Package of 4.............+.- 
Oscillator—Test oscillator 90-25,000 K. C... 


Plug—4-prong male section of connector plug 
forsre producer ica bl esraegii-rstlsnenetel Tater 

Plug—7-prong male section of connector plug 
forre producerlea le sm pm ienemc ities leit: 

Resistor—Porcelain type—686 ohms (R19, 


Screw—Receiver mounting screw assembly— 
Comprising four bushings, four screws and 
FOUL WASHEIS Fal tA ee eee edu TePyeee Sew 

Screw assembly—Receiver chassis mounting 
assembly—Comprising eight cushions, four 
screws, four washers and four spacers...... 

Screwdriver—Combination insulated screw- 
driver and socket wrench for I. F. and R. F. 
malpedaNaiS. a. edaese oo edo coon Cua 

Socket—4-contact socket for reproducer cable 


Dit cso soos hc He coenodseoosoaoaorus 
Socket—7-contact socket for phonograph in- 
puc cable plugs ci) .0.)ie (eae oss ven ss 
Suspension spring and washer assembly—For 
motor board—Comprising one bolt, one 
top spring, one bottom spring, two cup 
washers, one ‘‘C’’ washer and one nut..... 


Transformer — Input transformer pack — 
Comprising one input transformer, one 
choke coil, one 18,000 ohm resistor, one 
25,000 ohm resistor and two 0.01 mfd. 
capacitors (T3, L20, R41, R42, G507E5ihe 


Volume control — Phonograph volume con- 


trol (R40, S9, S10)... eee. eee 


List 
Price 


$0.40 
ZAS 


ZL 


1.10 


1.15 
alah) 


29.50} 


4 


30 


at 


1.00 
cae 


OZ) 


50 


ners iis genie ee ee 


+ Full discount not allowed. 


RCA Victor “All-Wave Duo’ 


Models 340 and 340-E 


Eight-Tube Superheterodyne, Radio- Phonograph Combinations 


(External |. F. Transformers) 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN,N.J., U.S.A. 


INTRODUCTION 


This combination “‘all-wave” radio receiver and 
electrical phonograph embodies the widely recog- 
nized superheterodyne circuit and is capable of 
operation through a continuous tuning range of from 
540 to 18,000 kilocycles (555 to 16.7 meters). Certain 
models intended primarily for European destinations 
are operable through an additional range of from 
150 to 410 kilocycles (2000 to 732 meters) for long- 
wave services. All facilities provided in this instru- 
ment for reception beyond the limits of the standard- 
ized broadcast band (540 to 1500 kilocycles) are built 
into the radio chassis—not simply connected to an 
existing chassis as a short-wave adaptor—resulting 
in distinctly superior performance. 


To facilitate tuning as far as possible, the com- 
plete main tuning range is divided into four over- 
lapping steps, each spread over the full span of the 
dial. These steps, or frequency bands, together with 
the long-wave range provided in some models, are 
quickly interchangeable by means of a switch located 
on the front of the cabinet. Also contributing to 
tuning ease and accuracy are the clock-type “full- 
vision” illuminated dial, which is calibrated through- 
out in frequency, and the associated vernier (double- 
reduction ball-bearing) tuning drive. 


The technically-informed user of this instrument 
naturally will be interested in its many advanced 
engineering features. Of chief importance is the use 
of tuned-radio-frequency amplification preceding the 


heterodyne circuit to minimize extraneous signal 
interference (image-frequency response, ete.) and to 
improve the “signal-noise” ratio. Two t-r-f stages 
are included, one being common to all bands and 
the second used only in conjunction with the highest- 
frequency band to compensate for the inherently 
greater circuit losses obtained in that range. Ad- 
ditional features of note are: (1) Its efficient auto- 
matic volume control operating uniformly at all 
carrier frequencies and (2) its high-powered (Class B) 
audio-output system utilizing the new “twin- 
amplifier” Radiotron RCA-53. In general, all of 
the best practices observed heretofore in modern, 
high-grade receivers of the standard broadcast type 
are incorporated in this “all-wave” instrument, thus 
insuring excellent performance over the entire tuning 
range. 


Facilities for the electrical reproduction of either 
standard-speed (78 revolutions per minute) or long- 
playing (331% R. P. M.) records of 12 inches diameter 
or less are accessible beneath the hinged lid of the 
cabinet. All parts of the electrical phonograph are 
assembled on a metallic motorboard which is sup- 
ported upon springs to insure proper acoustical per- 
formance. The lid of the cabinet when lowered rests 
upon a “sound-proofing” cushion, thus confining 
within the phonograph compartment extraneous 
noise incident to record playing—a feature distinctly 
advantageous to reproduction quality. 


INSTALLATION 


Location—The instrument should be placed 
convenient to the antenna and ground connections 
and near an electrical outlet. 


Set-up—After removing the instrument from 
its shipping container, detach the unfinished wooden 
cleat fastened across the rear of the chassis. Then 
remove the vertical wooden prop which supports the 
motor and the two “red” hex-head bolts from the 
motorboard mounting rails. The two wooden blocks 
which brace the motorboard in shipment finally 
must be removed so that the board will float freely 
upon its spring suspension. 

Now raise the cabinet lid and withdraw all pack- 
ing material from the playing compartment. Insert 
the used-needle cup (packed in outfit package) in 
the hole provided. With the speed-shifter (lever 
projecting toward front left-hand corner of motor- 
board) set in its 78 R. P. M. (outward) position, 
mount the turntable (also in outfit package) on the 
motor spindle. Make certain that the spindle drive 
key engages the slot in the turntable hub. 


Tubes—The instrument is equipped and tested 
at the factory with RCA Radiotrons and is shipped 
with these tubes installed. Before making the re- 
quired external connections, however, it will be ad- 
visable to examine the tube installation, as one 
or more of the tubes, shields or dome terminal 
clips may have been jarred loose in shipment. Refer 
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to the tube location diagram printed on the instru- 
ment label inside the cabinet and make certain: 


(1) That all tubes are in the proper sockets and pressed 
down firmly. 


(2) That all shields are rigidly in place over the tubes 
represented by double circles on the diagram. 


(3) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached to 
the dome terminals of the proper tubes. 


NOTE—The grid lead for the RCA-2B7 Radio- 
tron must be enclosed by the cylindrical tube shield. 
A slot is provided at the bottom of this shield for 
entrance of the lead. 


Antenna and Ground—The efficiency of any 
antenna varies greatly with the frequency of in- 
coming radio waves, a given length being excellent 
at certain frequencies and comparatively poor at 
others. For uniform results throughout a wide 
tuning range such as found in this instrument, 
therefore, an antenna of adjustable length would 
be desirable theoretically. From a practical stand- 
point, however, very good results will be obtained 
using two antennas of different length, one 24-29 
feet for short-wave reception jand the other 50-100 
feet for reception in the long-wave, standard broad- 
cast and police bands, the lead-in considered as part 
of the total length in each case. 


The shorter antenna may be used alone if pre- 
ferred, but probably will not be satisfactory for 
receiving distant or low-powered stations in the 


standard broadcast band. Further, no advantage 
will be gained by its use on the shorter wave- 
lengths unless it can be installed so that the ma- 
jority of its length is unshielded (not contained in 
a building of metallic construction) and sufficiently 
remote from sources of man-made interference (such 
as housewiring, power lines, street-railways and 
passing automobiles) to prevent excessive noise. 
If these conditions cannot be fulfilled, it will be 
preferable to erect a single antenna of compromise 
length (100-105 feet overall) which, in addition to 
providing excellent results in the standard broad- 
cast band, will also favor reception in the short- 
wave broadcast bands located at 49, 31, 25 and 19 
meters. 


Best performance of this receiver on the shorter 
wave-lengths can be insured by installation of the 
recently-introduced “World-Wide” antenna system, 
available from your dealer as a convenient accessory 
kit. The advantages of this system are two-fold, its 
use providing: (1) A great improvement in efficiency, 
as evidenced by increased signal strength—often 
several times that obtainable with the conventional 
single-wire type, and (2) a considerable decrease in 
local electrical interference (man-made static) which 
is apt to be objectionably severe at the higher fre- 
quencies. For densely-populated districts, therefore, 
this system is virtually a necessity. 


Good reception in many installations will be 
obtained without connecting the instrument to an 
external ground, since the power line characteristics 
often render a separate radio ground unnecessary. 


In any case, however, best results will be insured 
by grounding the set in the conventional manner 
to a water-pipe or radiator or to a metallic pipe or 
stake driven from five to eight feet into the soil. 
The ground lead when used should be short, 
preferably not more than 15 feet in length, and 
connected to a clean portion of the pipe or stake 
surface by means of an approved ground clamp. 


A terminal board is provided at the rear of the 
receiver chassis for connection to the antenna and 
ground. Attach the antenna wire or lead-in to the 
left-hand terminal (marked “ANT”) and the ground 
wire to the right-hand terminal (marked “GND”). 
Tighten both terminals with a screw-driver to insure 
permanent electrical connections. 


Power Supply—Connect the power cord of the 
instrument to an electrical outlet supplying alter- 
nating current at the correct voltage and frequency 
(cycles)—see instrument-label rating which corre- 
sponds to rating symbol on chassis. As shipped from 
the factory, models rated 105-125 volts are con- 
nected correctly for operation at 115-125 (230-250 
for 200-250 volt models) unless otherwise indicated 
by a tag attached to the power cord. Hence, if the local 
voltage does not lie within the present range of the 
instrument, the alternative form of connection must 
be substituted. Consult your power company if you 
are in doubt as to the specific voltage or frequency 
of the supply. Reconnections when required should 
be performed by your dealer. to whom complete 
technical information is available in a separate 
booklet known as the Service Notes. 


OPERATION 


Controls 


The four control knobs on the front panel of the 
cabinet serve the following purposes: 


(1) Range Switch (Left-hand Knob)—This switch con- 
verts the receiver for operation within any of the 
tuning ranges provided. As indicated on the selector 
dial, the letters on the switch escutcheon signify: 


X—Long-Wave Range—150 to 410 kilocycles (2000 
to 732 meters). This range is inched only in 
certain models of the instrument (see “Intro- 
duction’’). 


A—Standard Broadcast Band—540 to 1500 kilocycles 
(555 to 200 meters). 


B— Police Band—1500 to 3900 kilocycles (200 to 77 
meters). Services available within this band 
include police calls at 1574, 1712 and 2450 kilo- 
cycles, amateur radio “phone” communications 
between 1800 and 2000 kilocycles, and aviation 
communications (phone) between 2500 and 3500 
kilocycles. 


C—Short-Wave Range—3900 to 10,000 kilocycles (77 
to 30 meters). Within the limits of this range are 
included two of the internationally-assigned 
short-wave broadcast bands. These are known 
as the 49 and 31 meter bands. (The portion of 
this range from 8000 to 10,000 kilocycles, which 
includes the latter band, is preferably received 
on range D.) 


D—Short-Wave Range — 8,000 to 18,000 kilocycles 
(37.5 to 16.7 meters). This range embraces four 
of the standardized short-wave broadcast bands 
located at 31, 25, 19 and 16 meters, respectively. 
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(2) Station Selector (Upper Middle Knob with Crank) 
—Sceale X (when included) and scales A and B on 
the illuminated dial are calibrated in kilocycles and 
traversed by the lower end of the moving pointer. 
The upper end of the pointer traverses scales C and 
D, which are calibrated in megacycles (affix three 
ciphers to convert to kilocycles). The scale portions 
covered by the police bands on scale B ae ie the 
standardized short-wave broadcast bands on scales 
C and D are bracketed and clearly identified; each 
police band is designated by the letter ‘“P” and 
each broadcast band by numerals corresponding to 
the wave-length followed by the letter ‘“M” (meters), 
such as “49M.” 


(3) Power Switch and Tone Control (Lower Middle 
Knob)—The power switch operates at the counter- 
clockwise end of the control range. A slight clockwise 
rotation actuates the switch, causing illumination of 
the dial—indicative of normal operation. Treble re- 
sponse increases gradually to a maximum with con- 
tinued clockwise rotation. 


(4) Radio Volume Control (Right-hand Knob)—Sound 
level (volume) increases with rotation of this control 
in a clockwise direction. 


A fifth knob is located in the phonograph playing 
compartment at the left rear corner of the motor- 
board. This control serves two functions as follows: 


(5) Transfer Switch and Record Volume Control)— 
The transfer switch operates at the counter-clockwise 
end of the control range. With the knob turned fully 
counter-clockwise, the switch is set for radio opera- 
tion. Clockwise rotation first transfers the circuits 
for phonograph operation and then increases the 
sound level (volume) obtained from records. 


Radio Procedure 


The actual operation is simple and not unlike 
that of more conventional instruments designed for 
the reception of standard broadcast programs alone. 
However, the full possibilities of any short-wave 
receiver cannot be attained unless the user has a 
practical knowledge of short-wave transmission be- 
havior and operating schedules. It is therefore 
recommended that the appended Notes on Short- 
Wave Reception and the inserted Short-Wave 
Broadcasting Station List and Program Schedule 
be studied carefully. 


A brief outline of the recommended operating 
procedure should suffice. See the foregoing descrip- 
tion of the controls and proceed as follows: 


1. Set the Transfer Switch counter-clockwise (for 
radio operation) and the Range Switch for the 
frequency range within which the desired station is 
included. 


2. Turn the Power Switch “on” and the Tone 
Control fully clockwise—for full-range reproduction. 
Wait a few seconds in order that the tubes may 
attain the proper temperature before attempting 
further operation. 


3. Advance the Radio Volume Control to a 
position near the middle of its range and rotate the 
Station Selector until the dial indicator assumes a 
position coincident with the listed frequency of the 
desired station (on that scale which is designated by 
the letter corresponding to the range switch setting). 
Then turn the selector very slowly over a narrow 
range on each side of that setting, advancing the 
volume control further in a clockwise direction and 
repeating the tuning process, if necessary, until the 
signal is heard. 

NOTE—This procedure is important—especially so 
for short-wave reception. Because of the Wie band of 
frequencies covered by the short-wave ranges, tuning 
is critical (sharp). A station of suitable strength often 
will be imperceptible if passed through rapidly or in a 
haphazard manner. 

4. After receiving the signal, turn the Radio 
Volume Control counter-clockwise until the volume 
is reduced to a low level. Then readjust the Station 
Selector accurately to the position mid-way between 
the points where the quality becomes poor or the 
signal disappears. This setting minimizes the propor- 
tion of background noise (static) and provides the fine 
quality of reproduction possible with this instrument. 


5. Adjust the Radio Volume Control to the 
desired volume level. 

NOTE—The automatic volume control built into this 
instrument maintains the volume level substantially con- 
stant irrespective of normal fluctuations of signal strength 
(fading). Also, other stations with good signal strength 
will be received at approximately the same level without 
manual readjustment of the volume. 

6. If less treble response is preferred, rotate the 
Tone Control counter-clockwise to obtain the most 
pleasing quality of reproduction; static interference, 
when excessive, also may be reduced in this manner. 


7. When through operating, turn the Tone Con- 
trol fully counter-clockwise, thus switching “off” the 
power. 
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Phonograph Procedure 


To operate the electrical phonograph, refer to 
the section on “Controls” and proceed as follows: 

1. Turn the Transfer Switch and Record Volume 
Control Knob clockwise, for phonograph operation. 

2. Apply power by turning the Tone Control 
clockwise from the “‘off” position. Set this control 
in the extreme clockwise position for full-range repro- 
duction. A few seconds are required for the tubes 
to heat before operation is possible. 

3. Place the desired record on the turntable. 
Insert a new needle in the pickup as far as it will go 
and tighten the needle screw. For long-playing 
(3314 R. P.M.) records, use only the orange 
Chromium needle. For standard (78 R. P. M.) 
records, use the latter needle or, if preferred, either 
the green Chromium or the full volume Tungstone 
needle. Ordinary steel needles (full volume) can be 
used with standard (78 R. P. M.) records, provided 
a new needle is inserted for each selection. 


NOTE—With care, the orange Chromium needle 
should play 75, the green Chromium 100, and the Tungstone 
100 to 150 records. Never re-insert in the pickul a 
Chromium needle which has been used (however slightly), 
as damage to the record grooves would result. Do not use 
Tungstone needles with thin, flexible records or with 
transparent-faced (illustrated) records. 


4. Pull the starting lever (right-hand side of 
turntable) forward to start the motor. Set the 
speed shifter (left-hand side of turntable) for the 
speed—78 or 3314 R. P. M.—corresponding to the 
record on the turntable. Then place the needle on 
the smooth outer surface of the record and slide it 
into the first groove. 

NOTE—The speed shifter should not be moved in- 
ward (from the 78 to the 33% R. P. M. position) while 
the turntable is at rest. 

5. Adjust the Record Volume Control to obtain 
the desired volume. 

6. For most faithful reproduction, the Tone 
Control should be left in the fully clockwise position 
while using the phonograph. Turning this control 
counter-clockwise decreases the treble response and 
reduces the needle scratch noise (particularly notice- 
able with old records) reproduced by the loudspeaker. 

7. Close the lid while playing. As the lid rests 
on a sound-proof cushion, needle scratch and other 
noises incident to record playing are thus rendered 
far less prominent. 

8. At the completion of the record, lift the pickup 
arm and move it toward the right to stop the motor 
(motor stops automatically at the end of a record 
having the eccentric final groove). Lower the pickup 
outside the turntable—never allow it to rest on the 
record (or turntable) when not operating the phono- 
graph. 

9. When through operating, close the lid and 
turn “‘off” the power switch. 


Lubrication—The motor should be lubricated with light 
oil once every six months. Two oil holes on top of the motor 
are accessible through openings in the motorboard when the 
turntable is removed. The Bail heaving mechanism under 
the turntable should be lubricated once a year by prying 
off the cover and packing with vaseline or light motor grease, 
being careful to aks: any dirt particles from entering 
with the grease. ake sure that the speed shifter is in the 
outward (78 R. P. M.) position before replacing the turn- 
table on the spindle. 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that 
no previous experience or special skill is required 
for proper operation, its full possibilities can be 
realized only by those familiar with the general 
characteristics of transmission on the shorter wave- 
lengths. The following notes are a summary of 
extensive data compiled mainly by experimentation 
and should be found both interesting and helpful, 
especially to beginners in the field of short-wave 
reception. 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 
(500 kilometers) or more, although good reception 
at distances greater than 1500 miles (2400 kilo- 
meters) can be expected only when a large portion 
of the signal path lies in darkness. 


Thirty-one (31) meter stations afford greatest 
reliability of service to receivers situated at a dis- 
tance exceeding 800 miles (1300 kilometers). Good 
reception from distant stations in this band is 
possible both day and night. 


Reception from stations operating in the 25 
meter band is most common when a span of 1000 
miles (1600 kilometers) or more separates the 
receiver and transmitter. Such transmission over 
distances of less than 2000 miles (3200 kilometers), 
will be received best during daylight hours. The 
more distant stations, however, can still be heard 
well after nightfall under favorable conditions. 


Inthe 19 meter band, stations situated at a distance 
of 1500 miles (2400 kilometers) or greater will be 
found most satisfactory. Signals in this band will 
generally be heard during daylight hours—rarely 
after nightfall or when any appreciable portion of 
the transmission path is in darkness. Wave-lengths 
below 19 meters are useful only when transmitted 
entirely through daylight and over long distances 
(2000 miles or more); ordinarily they cannot be 
received after sunset. 


Transmitted signals of any wave-length are known 
to divide into two components—the “‘ground” wave 
and the “sky” wave. The former remains close to 
the earth’s surface, providing reliable service only 
over short distances from the broadcasting station. 


The sky wave, however, travels into the higher 
layers of the atmosphere and is reflected back to 
the earth’s surface at an appreciable distance from 
the station. With short-wave signals, the sky wave 
usually does not return within the radius covered 
by the ground wave, resulting in a so-called dead- 
spot region within which reception is impossible or 
extremely unsatisfactory. The length of the region 
wherein such conditions are effective is known as the 
skip distance, varying greatly from day to night 
and from summer to winter approximately as shown 
in Table I. 

When attempting to receive distant or foreign 
stations, the time standards observed at various 
longitudes throughout the world must be considered. 
At 8:00 P. M. in New York or 7:00 P. M. in Chicago, 
it is of the next day—1:00 A. M. in London, 2:00 
A. M. in most of Europe and 11:00 A. M. in Australia. 
On the American continents, therefore, regular eve- 
ning broadcasts from Europe will be received in the 
late afternoon and from Australia in the early morn- 
ing. Special programs, however, are frequently 
transmitted from European stations at times chosen 
for evening reception in America. 

Although reception on the short wave-lengths is 
less affected by atmospherics or static and good 
results may be had in midsummer even during a 
thunder storm, the reverse is true of man-made 
interference. Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, automobiles, 
airplanes, electrical appliances, flashing signs and 
oil burners create far more interference to the shorter 
waves than to frequencies in the standard broadcast 
band (200 to 555 meters). 

While the foregoing statements are valid, many 
other factors may so influence the transmission of 
short waves that exceptions are probable in certain 
locations. Experience in the operation of short- 
wave receivers in‘a given location is the best guide 
as to what to expect in reception at various times. 


Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
a non-commercial organization and issues a monthly magazine (Interna- 
tional Short-Wave Radio) which contains up-to-date information pertain- 
ing to short-wave broadcasting, amateur activities and commercial, police 
and aircraft services. The annual membership fee, including the magazine 
subscription, is one dollar ($1.00), U. S. Currency; single copies of the peri- 
odical may be procured by non-members for ten cents ($0.10) U. S. Cur- 
rency, each. Address International Short-Wave Club, P. O. Box 713, Klon- 
dyke, Ohio, U. S. A. 


Table |—Effect of Time of Day and Season of Year on Short-Wave Transmission* 


Sky Wave (Mid-Summer) 


Sky Wave (Mid-Winter) 


Ground Wave Approximate Range Approximate Range 


Wave-length Range 
(Meters) Noon Midnight Noon Midnight 
SeNGles en PEE Kianee ieenrsiasen aK iiont aa Miles Kilom. Miles Kilom. Miles Kilom. 
100 90 145 —90 —145 90—600 145—960 90—100 145—160 90—2500 145—4000 
49 75 120 100—200 160—320 250—5000 400—8000 200—600 320—960 400—co 640—co 
31 60 97 200—700 320—1125 | 1000—o 1600—co 500—2000 800—3200 | 1500—c 2400—co 
25 50 80 300—1000 | 480—1600 | 1500—o 2400—co 600—3000 | 960—4800 | 2000—co 3200—eo 
19 35 56 400—2000 | 640—3200 | 2500—c 4000—co 900—4000 | 1450—6400 x x 
15 15 24 700—4000 | 1125—6400 x x 1500—co 2400—co x x 


c—Unlimited distance. 


X—Ordinarily cannot be heard. 


* Time and season apply to transmitting station. Distances specified are based on relatively high-power transmission and favorable conditions of 
reception, 
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RECORD 
Moe INTERNAL CONNECTIONS OF 
INPUT TRANSFORMER PACK 


26 


/ MAGNETIC PHONOGRAPH 
PICKUP MOTOR 


SPLICE 


BLACK WITH RED TR. 


fon. 


Se { 5) RE 
ux © 
S. INPUT 


INTERNAL GONNECTIONS OF 
TRANSFORMER PACK 


SPEAKER 


SPEAKER 
Figure D—Assembly Wiring 
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SERVICE 


Electrical Specifications 


Voltage: Ratingegpiiie tertile rocl rt eter 105-125 Volts 
Brequency ating ert ie eee 25, 30, 50 and 60 Cycles 
Power, Consumption nisciy-( oe als © ieee gaat 140 Watts 


Type and Number of Radiotrons. ...3 RCA-58, 1 RCA-2A7, 
1 RCA-2B7, 1 RCA-56, 1 RCA-53, 1 RCA-80—Total 8 


Dy peroL Circuits seer ee Straight Superheterodyne 
for all frequencies with Class “B” output 
Undistorted Outputiaenrrtcenc pte ie tata 6 Watts 


This all-wave combination instrument utilizes the new 
perfected continuous tuning superheterodyne chassis and the 
standard two speed motor-board assembly. Excellent quality 
of record reproduction, together with unusual radio per- 
formance, characterizes this instrument. 


Service data for the magnetic pickup used on the tone arm 
of the motor-board assembly is given on the following pages. 
Service data for the radio receiver follows. 


The tuning bands for the receiver chassis are as follows: 


Frequency Wave-Length 
Selector Switch Range Range 
Position (Kilocycles) (Meters) 

xX 150-410 2000-732 

A 540-1500 555-200 

B 1500-3900 200-77.0 

C 3900-10000 77.0-30.0 

D 8000-18000 37.5-16.7 


REMOVE FOUR NUTS & LOCKWASHERS SHOWN 
FOR REMOVING BOTTOM SHIELD OF COIL ASSEMBLY. 


REMOVE FOUR NUTS & LOCKWASHERS 
TO REMOVE COIL ASSEMBLY. 


Figure E—Location of nuts and lockwashers 
holding coil assembly 


This receiver will be supplied in two models, one including 
all bands and one with band X omitted. These instructions, 


however, will cover both types of the receiver. The variations 


TUBE SOCKET VOLTAGES (RADIO OPERATION) 


120 Volt A. C. Line 


Radiotron No. Control Grid to 


Screen Grid to 


DATA 


in the wiring for the two models are plainly shown in the 
illustrations. Figures A, B and C show the schematic circuit 
and wiring diagrams. 


The circuit consists of an R. F. stage using Radiotron 
RCA-58, a combined oscillator and first detector using 
Radiotron RCA-2A7, an I. F. stage using RCA-58, a second 
detector and A. V. C. using RCA-2B7, an A. F. driver using 
RCA-56, and a Class “B” output stage using an RCA-53. 
The RCA-80 functions as the rectifier in the power supply 
circuits. 


The foregoing tubes and circuit functions apply to bands 
X, A, B and C only. In the case of band D, an additional 
R. F. stage utilizmg an additional Radiotron RCA-58 is 
used. This is to increase the sensitivity and image frequency 
selectivity and to reduce the interference caused by tube hiss, 
static and signals corresponding to the intermediate frequency. 


The intermediate frequency is 445 K. C. The use of this 
frequency gives an especially good image frequency ratio and 


facilitates alignment of the oscillator at the higher frequency 
bands. 


Mechanical Construction 


The chassis consists of two major assemblies, which must 
be disassembled for certain repair work. These assemblies con- 
sist of the chassis proper, including the main frame, power 
transformer, etc., and the coil assembly. The coil assembly 
consists of fifteen transformers supported upon individual 
tubular bakelite forms, each fastened to a separate porcelain 
strip upon which the coil terminals are mounted with their 
associate trimmer capacitor. This entire assembly with the 
selector switch is grouped in a shielded compartment which 
is mounted in the base of the main chassis assembly. 


In order to remove this assembly it is necessary to remove 
the four nuts shown in Figure E and unsolder the connec- 
tions of the fifteen leads shown in Figure C at the points 
where they connect to the main chassis. The leads should be 
allowed to remain on the coil assembly. After this is done, 
the coil assembly may be removed and repairs to it or to the 
main chassis may be easily made. If a coil or its associated 
trimmer is to be replaced, then only the bottom shield of the 
coil assembly must be removed. This is done by removing 
the four nuts that hold it to the chassis studs. This is shown 
in Figure E. 


Line-Up Capacitor Adjustments 


This receiver is aligned in a similar manner to that of a 
standard broadcast band receiver. That is, the three main 
tuning capacitors are aligned by means of three trimmers in 
each band and on the three lowest frequency bands a series 
trimmer is adjusted for aligning the oscillator circuit. The 
other two bands do not require this low frequency trimmer, 
it being fixed in value. In the case of band D, it is necessary 
to adjust four trimmers due to the additional R. F. stage used- 


Plate to Cathode Plate Current Filament or Heater 


Cathode Volts Cathode Volts Volts M. A. Volts 
RCA-58, R. F. ¥**2.0 ; 100 255 6.0 : 2.6 
—__RCA-58, S. W. Ri E. #420 100 255 6.0 2.6 
RCA-2A7, Det.-Osec. ¥#*25 100 250 *5.0 2.6 
RCA-58, I. F. ¥**2.0 100 255 6.0 2.6 
RCA-2B7, 2nd Det.-AVC ¥*15 35 105 1.5 2.6 
RCA-56, A. F. Driver **12.0 —_ 245 6.0 2.6 
RCA-53, Output 0 —— 300 36.0 2.6 


RCA-80, Rectifier 640 R. M. S. Plate to Plate 


* Voltages and current apply to detector portion of tube. 
** These voltages cannot be measured because of the high resistance of the circuits. 
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130 per Plate 


5.0 


The intermediate frequency amplifier is aligned in a similar 
manner to that of standard broadcast receivers except that it 
is aligned at 445 K. C. In order to properly align the receiver, 
it is essential that the Stock No. 9050 Test Oscillator be 
used. This oscillator covers the frequencies of 90 K. C. to 
25,000 K. C. continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a 300-ohm resistor 
for use as a “dummy” antenna, a non-metallic screwdriver 
(such as Stock No. 4160), and an output meter are required. 
The output meter should be preferably a thermocouple 
galvanometer connected either across or in place of the cone 
coil of the loudspeaker. 


1700 K.C. cy "B" 


goo K.c.2"A" 
0 K.0-("X" 


Figure F—Location of line-up capacitors 


To align the intermediate frequency circuits, connect the 
output of the external oscillator to the grid of the first de- 
tector. For the R. F. and oscillator adjustments, the oscil- 
lator output should be connected to the antenna and ground 
terminals of the receiver with a 300-ohm resistor inserted 
in series with the antenna lead. In many cases, however, the 
signal strength obtained with this direct connection will be 
too great to permit proper alignment, even at the minimum 
setting of the oscillator attenuator. When this is true, the 
external oscillator must be loose-coupled to the receiver. This 
is done by connecting the 300-ohm resistor between the 
antenna and ground terminals of the receiver and attaching a 
short length of wire to the antenna post. Lay the free end 
of this wire across the oscillator case, adjusting its position 
as necessary to obtain the degree of pickup required. 


The output of the external oscillator should be at the 
minimum value necessary to obtain a deflection in the output 
meter when the volume control is at its maximum position. 
All adjustments are made for a maximum deflection in the 
output meter. 


The accuracy of line-up of each band may be checked 
without touching the trimmer condensers, by the use of the 
tuning wand, Stock No. 6679. 


One end of the wand consists of a brass cylinder. When 
this is inserted in a coil the effective inductance of the coil 
is lowered. 


The other end of the wand contains a special finely divided 
iron suitable for use at radio frequencies. When this is inserted 
in a coil the inductance is raised. 


To use the tuning wand a signal is first tuned in at the 
frequency at which a check is desired on alignment. The 
wand is then inserted slowly in the Antenna and R. F. trans- 
formers, using first one end and then the other end of the 
wand. Unless the alignment is perfect, it will be found that 
the power output indicated by the meter will be increased to 
a peak for a critical position of the wand in the coils. 


The end of the wand required indicates whether the coil 
is high or low. 


Of course, alignment correction at the high-frequency end 
of a tuning range should be accomplished by the use of the 
trimmer condenser. If alignment correction should be re- 
quired at the low-frequency end of a tuning range it may be 
accomplished by sliding the end coil of the transformer. The 
winding farthest from the trimmer panel is pushed toward 
the trimmer panel to increase the inductance, and farther 
away to decrease the inductance. On band D coils, the last 
two or three turns may be pushed in a similar manner to 
obtain the proper inductance. 


This adjustment should not be attempted unless a quite 
appreciable improvement will result (as shown by the tuning 
wand). 


The following chart gives the detailsof all line-up adjust- 
ments. The receiver should be lined up in the order of the 
adjustments given on the chart. Refer to Figure F for the 
location of the line-up capacitors. 


Transformer Connections 


The power transformer of the 50-60 cycle receiver uses 
two tapped primary windings. By connecting them in parallel 
or in series, the receiver may be used either on 110 or 220 volt 
lines. Figure H shows the proper manner of making the 
various connections possible for this transformer. Note: The 
transformer is normally connected for 115—125-volt lines, and 
a 100-volt motor supplied. The 220-volt connections must 
not be used unless the motor is also changed. However, 
220-volt operation of the standard equipment may be ob- 
tained by using the Stock No. 9034 step-down line transformer, 


The 25-60 cycle transformer uses only one 105—125-volt 
winding, a tap being provided for the lower voltages. Nor- 
mally the transformer is connected for 115—125-volt lines, 
but the connection shown in Figure G may be used for 
100-115-volt lines. 


External Location Position > Number of 
Oscillator Dial Setting of Line-Up of Selector Adjust for Adjustments 
Frequency Capacitors Switch to be Made 

i d : Any position that does : 

445 K. C. aay, ibrar aero At rear of chassis. ae inane in station. Maximum output. 4 
370 K. C 370 K. C. Bottom of chassis. x Maximum output. 3 
Z Maximum output while rocking 1 

Lis Ke Set for signal. Top of chassis. x dial back and forth. 
1400 K. C 1400 K. C. Bottom of chassis. A Maximum output. 3 
Maximum output while rocking 1 

600 K. C. Set for signal. Top of chassis. A dial back and forth. 
3900 K. C 3900 K. C. Bottom of chassis. B Maximum output. 3 
x Maximum output while rocking 1 

1710 K. C Set for signal. Top of chassis. B dial back and forth. 
10M. C 10 M. C. Bottom of chassis. (6 Maximum output. (See Note.) 3 
15 or 18 M. C, 15 or 18 M. C. Bottom and top. D Maximum output. (See Note.) 4 


NOTE—It is important to note, when aligning bands C and D, that two peaks will be observed on the trimmers for the oscillator and for the 
first detector. The correct oscillator peak is the one obtained using the lower trimmer capacitance, whereas the correct detector peak is the one 
obtained with the greater capacitance. It is essential that the proper peak be chosen, as otherwise tracking and sensitivity will be very poor at 
other frequencies. When adjusting the detector trimmer, the tuning capacitor should be rocked, since there is a reaction on the oscillator tuning. 
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Figure G—100-115 Volt Connection of 25-60 Cycles Transformer 
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Figure H—Power Transformer Connections (50-60 cycles) 
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SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination instrument 
is of a new design with an improved frequency range. While 
in physical appearance, it is similar to that of the older type, 
details of construction are considerably different. It consists 
essentially of a chromium steel magnet, two thin pole pieces, 
a mechanism support and bracket, a coil, and an armature 
that is damped by means of an anchored damping block. 


The use of the anchored damping block eliminates any 
bad peaks in the frequency range. ‘The frequency-response 
characteristic is substantially flat from 50 to 5,000 cycles. 


Replacing Magnet Coil, Pivot Rubbers, 
Armature or Damping Block 


In order to replace a defective coil or the hardened pivot 
rubbers (see Figure K), it is necessary to proceed as follows: 


(a) Remove the pickup cover by removing the center 
holding screw and needle screw. 


(b) Remove the pickup magnet and the magnet clamp 
by pulling them forward. 


(ce) Unsolder the coil leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws and the damping block clamping 
screw. 


MAGNET 


COIL ARMATURE 


DAMPING BLOCK 


Figure I 


(d) Remove screws A and B, Figure J, and then remove 
the mechanism assembly from the pole pieces. 


(e) The coil or the front pivot rubber may now be re- 
moved and replaced. If it is desired to replace the 
rear pivot rubber, then the end of the armature 
soldered to the mechanism support must be un- 
soldered and the damping block removed. The rear 
pivot rubber now may be replaced. After putting the 
pivot rubbers in place a new damping block should be 
fastened to the armature as outlined in instructions 
on replacing the damping block. 

(f) The mechanism should now be reassembled, except for 
the magnet, which must be magnetized. After Reine 
magnetized, the mechanism—with the pole pieces up- 
ward—should be placed so that the magnet may be 
slid from the magnetizer onto the pole pieces without 
breaking physical contact. After placing the pole 
pieces on the magnet, the entire assembly should be 
remagnetized thoroughly, being careful not to change 
the polarity obtained by the initial magnetization. 

(g) After assembling to the mechanism, the entire assem- 
bly should be fastened to the back plate by means 
of the screws provided, making sure the damping 
block is securely clamped. At the same time, the 
metal dust cover must be placed in position. 

(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
is necessary to have the armature centered properly. 
The adjustment is made by loosening screws A and B 
(Figure J), and sliding the mechanism slightly in re- 
lation to the pole pieces. 

(i) The cover may be now replaced over the entire assem- 
bly, and the pickup returned to the tone arm. 
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In assembling, it may be desirable to check the armature 
air gap by means of a small Feeler Gauge. This air gap should 
be nine mils on each side of the armature. However, a little 
practice with the needle in place will quickly disclose whether 
or not the armature is centered. 


Replacing the Damping Block 


If it is desired to replace the damping block, it may be 
done in the following manner: 
(a) Disassemble the pickup as described under the pre- 
ceding section. 


MAGNET = MAGNET CLAMP 


NEEDLE x MECHANISM 
SCREW RUBBER NEEDLE COIL SUPPORT 


Figure J 


(b) Remove the armature entirely by unsoldering it at its 
joint with the mechanism support. 

(c) Remove the damping block from the armature and 
clean the bushing for holding the damping block with 
emery paper. 

(d) Insert the armature through the new block so that it 
occupies the same position as that of the old. Also 
ascertain that the block is in correct vertical alignment 
with the armature. It will be noted that the hole in 
the damping block is somewhat smaller than the 
diameter of the armature. This is done so that a snug 
fit will be obtained. 

(e) After properly locating the damping block, a soldering 
iron should be applied to the armature so that the 
block will melt slightly at its point of contact with 
the armature. A special tip, constructed as shown in 
Figure K, will prove desirable for fusing the block 
in place. The iron should be applied long enough to 
slightly melt the block and cause a small bulge on 
both side, but should not be applied long enough to 
cause any bubbling. The pickup should then be 
reassembled as described in the preceding section. 


Only rosin core solder should be used for soldering the coil 
leads in the pickup. Also rosin core solder should be satisfac- 
tory for resoldering the end of the spring in the hole in the 
mechanism, since both these parts have been previously 
tinned. In case the parts are not well tinned, it will be neces- 
sary to scrape the end of the spring and the hole in the mech- 
anism until bright. These parts may now be tinned by usin 
as a flux a water solution of zinc chloride (commonly calle 


Figure K 


acid flux). After tinning, dip the parts in water to wash off 
the acid flux and thereby prevent serious subsequent corrosion. 
After making sure that the pivot rubbers and damping block 
are properly in place, as described under (e) above, the 
armature may now be soldered in place in the mechanism by 
using rosin core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly square with 
respect to the mechanism, or otherwise it will be difficult if 
not impossible to center the armature in the airgap as ex- 
plained under (h). 
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REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Contact cap—Package of 5........-------- 
Resistor — 1,000 ohms— Carbon type — 4 
watt (R11)—Package of 5............%. 
Shield—Output Radiotron shield—Pkg. of 2 
Resistor—1 megohm—Carbon type— 4 watt 
(R19, R22, R23)—Package of 5.........-. 
Resistor—50,000 ohms—Carbon type—l4 
watt (R9)—Package of 5............---. 
Resistor—100,000 ohms—Carbon type—l4 
watt (R3, R8)—Package of 5............ 
Resistor—250 ohms—Carbon type—}4 watt 
(Ri)=—Packave of Siete eee 
Resistor—6,500 ohms—Carbon type—1 watt 
(R6)=—Packare:ofor ee aean eer 
Resistor — 2,000 ohms — Carbon type — 14 
watt (R21)—Package of 5..............-. 
Resistor—800 ohms—-Carbon type—)4 watt 
(R16)=-Packave ofS eens ees 
Socket—Dial lamp socket................-- 
Capacitor—0.1 mfd. (C26)...........-...-. 
Socket—7-contact Radiotron socket—First 
detector and oscillator................... 
Resistor—50,000 ohms—Carben type—l4 
watt (R17, R18)—Package of 5.......... 
Capacitor—0.25 mfd. (C58).............-.- 
Resistor—60,000 ohms—Carbon type—l4 
watt (R14)—Package of 5............... 
Capacitor—300 mmfd. (C51)............... 
Shield—Second detector Radiotron shield... . 
Capacitor—0.1 mfd. (C10, C15, C25)....... 
Capacitor—.005 mfd. (C57)..--...--....-.. 
Capacitor—80 mmfd. (C55)...........-..-. 
Socket—7-contact Radiotron socket......... 
Ae aes ohms—Carbon type—3 watt 
(RS) tices eieee tab meter retin pn Caper 


Resistor—400 ohms—Carbon type—) watt 

(R4, R10, R12)—Package of 5........... 
Capacitor—300 mmfd. (G46) et eee 
Capacitor—160 mmfd. (C47)............... 
Capacitor—.05 mfd. (Co, C22, C23, C52)... 
Gapacitor—.0o) mids, (C48) ae ae eer 
Capacitor—45 mmfd. (C27) 
Capacitor—.0024 mfd. (CI1)............... 
Capacitor—1,000 mmfd. (C64, C65)........ 
Capacitor—1,000 mmfd. (C34)............. 
Bracket—Tone or volume control mounting 

bracket .2. on ees Seana EO ee eee 
Capacitor—20 mmfd. (C61, C62, C63)...... 
Shield—First detector and R. F. Radiotron 

shield si-& cl tid cto berahe tas org ee ere 
Shield—I. F. Radiotron shield.............. 
Coil—Second detector choke (L41)......... 
Capacitor—0.1 mfd. (C13, C43)............ 
Resistor—3,500 ohms—Carbon type—1 watt 

(R7)=Packagetol osname se ees 
Resistor — 2 megohms — Carbon type — 4 

watt (R13)—Package of 5....2.0,.-...-- 
Socket—4-contact Radiotron socket......... 
Resistor—20,000 ohms—Carbon type—!4 

watt (R26)—Package of 5...2.....)...4.-- 
Capacitor—.005 mfd. (C54).............--. 
Condenser—4-gang variable tuning conden- 

ser (C7, C14, C24, C40) 
Gapacitor— 05 umida\(G53)). ea eee 
Transformer—Output transformer (T3) 


¢ Full discount not allowed. 


List 
Price 
$0.50 


1.00 
40 


1.00 
1.00 
1.00 
1.00 


Stock 
No. 


6606 
6607 
6608 
6609 
6612 
6613 


6626 
6628 


6629 
6630 
6631 


6632 
6633 
6634 
6635 
6636 
6637 
6638 
6639 
6640 
6641 
6642 


6643 


6644. 
6675 


6679 


6889 
6890 


6891 


6892 
6955 
6956 
7484. 


DESCRIPTION 


Reactor—Filter reactor (L37).........-.--- 
Reactor—Tone control reactor (L35).......- 
Transformer—Audio driver transformer (T2). 
Capacitor—18. mfd. (C59)...........+-.--- 
Volume control (R15) hecasctn cere = ene 
Drive—Variable condenser drive assembly— 
Gomplete.ghes con le ase are eter 
Capacitor pack—Comprising one 4. mfd., and 
two 10. mfd. capacitors (C12, C49, C50)aee 
Capacitor and coil—Antenna coil and capaci- 
tor assembly—8,000—18,000 kilocycles—4- 
Or.5-band. (339540) C8) ecm eens 
Switch—5-band selector switch............. 
Switch—4-band selector switch............. 
Coil and capacitor assembly—Antenna coil 
and capacitor—150-410 kilocycles—5-band 
(ESA Os GU) Ferree os toe ere oe ree 
Coil and capacitor—R. F. coil and capacitor 
assembly — 150-410 kilocycles — 5-band 
(DESL 16). C17) tee. eer ieee 
Coil and capacitor—Oscillator coil and ca- 
acitor assembly—150-410 kilocycles—s- 
baud (EDEL 69 C28) are er eer eae 
Coil and capacitor—Antenna coil and ca- 
pacitor assembly—540-1,500 kilocycles— 
A= or o-bande(U2s7 bits G2) eee eens: eater 
Coil and capacitor—R. F. coil and capacitor 
assembly—540-1,500 kilocycles—4- or 5- 
band (125 17 G8) mee eee eee 
Coil and capacitor—Oscillator coil and ca- 
pacitor assembly—540-1,500 kilocycles— 
A Nori 5-bande does 12s 5.C.3 0) eee eter 
Coil and capacitor—Antenna coil and ca- 
pacitor assembly—1,500—-4,000 kilocycles 
=—AP or S-band (uoslon Gd) see ee eee eee 
Coil and capacitor—R. F. coil and capacitor 
assembly— 1,500—4,000 kilocycles—4- or 5- 
hand. (135185 G19) ear eae eg ere 
Coil and capacitor—Oscillator coil and ca- 
pacitor assembly—1,500-4,000 kilocycles 
—4- or 5-band (L23, L28, C33)........... 
Coil and capacitor—Antenna coil and ca- 
pacitor assembly—4,000-10,000 kilocycles 
—4)s"or 5-band (4, 195 G4) 2eee ae eer 
Coil and capacitor—R. F. coil and capacitor 
assembly —4,000-10,000 kilocycles—4- or 
5-band (L141 19S C20) Seger eee elerensesrarers 
Coil and capacitor—Oscillator coil and ca- 
pacitor assembly—4,000-10,000 kilocycles 
2—4-, or D-bands(:24.38297"'|C36)-anan eae 
Coil and capacitor—Antenna or R. F. coil 
and capacitor assembly — 8,000—18,000 
kiloeycles—4- or 5-band (L5, L10, C5— 
155.020; G2) Ses actae ee tenner 
Coil and capacitor—Oscillator coil and ca- 
pacitor assembly —8,000-18,000 kilocycles 
—4-. or 5-band (L25, 130, C38)........... 
Shaft—Shaft for condenser drive assembly— 
Comprising shaft, ball race with retainer 
ANG BEL SCLEWse odo seiss oe everee erie 
Wand—Tuning wand for R. F. and oscillator 
EUW aN eae aee aolbao doco oe domes 
Capacitor—18 mfd. (C60)................- 
Transformer—First intermediate frequency 
transformer (L31, L32, C41, C42)........ 
Transformer—Second intermediate frequency 
transformer (L33, L34, C44, C45)........ 
Tone. control:(R20)isecia at sain 2 ie eae 
Shield—Second R. F. Radiotron shield. ..... 
Shield—Radiotron shield top............-- 
Socket—5-contact Radiotron socket......... 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 
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1.54 


PL 154 (1-2) 


Sig. 21 


Stock 
No. 


7485 
9042 


9046 
10194 


3398 
3817 
8989 

| 3990 


8991 
8992 


8993 
8994 
8995 
8996 

8997 
8998 
8999 
9001 


3386 
3387 
3388 
3389 
3390 


3417 
3419 


3516 


3521 
3728 
6346 
6601 
7706 


3261 


3338 
3340 
3341 
3342 


3343 


0890 


REPLACEMENT PART S—(Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


Socket—6-contact Radiotron socket......... 
Transformer—Power transformer—105—250 
volts—50-60 cycles (T1).........-...-.- 
Transformer—Power transformer—105-125 
volts—25-40 cycles... ce .se sp eee tae 
Ball—Steel ball for condenser drive assembly 
Package of) 20 i.e jose oe ue sure eines = 


MOTOR ASSEMBLIES 


Motor mounting washer and spring assembly 
—Comprising 2 cup washers, 4 springs and 
ges Crewasletirierc cet loteskers irene oe) retenevel cs 

Stud—Motor mounting stud—Package of 3.. 

serene complete 105-125 volts—60 
(kt Oar aed un abiotic danas BAOn nn OUD MoD aN 

Motor—Motor complete 105-125 volts—s0, 
HE shoo doles an eo co danD wan aeEumagonNes 

Motor—105-125 volts—40 cycle............ 

Motor—Motor complete 105-125 volts—25 


11) Ry Ase OLigs Maloecpe Boma c Uomo on oo 
Spindle—Turntable spindle with fibre gear 
for O0icy.cle;motors ees cease teen eit 
Rotor and shaft for 105-125 volts, 50 cycle 
MNOLOR ya ereeie shea eleven he eeheze stele ee 
Spindle—Turntabie spindle with fibre gear 
for 50 ey cle: motor yea ee cee oe a 
shaft for 105-125 volts, 40 cycle 
TELS) sei BaD Com s CeO so 6 Genco 
Spindle—Turntable spindle with fibre gear for 
AQicycle motores iinet ere eet 
Rotor and shaft for 105-125 volts, 25 cycle 
OO yo aco bo epee a gue peo ca tao GU ommo 
Spindle—Turntable spindle with fibre gear 
foro Cycle IN OCOL eset reer orale 1 ar 


PICKUP, PICKUP ARM ASSEMBLIES 


Goyver— Pickup, Cover. cic 2s caer eleerles + 
Screw assembly—Pickup mounting screw 
assembly, comprising one screw, one nut 
and one washer—10 sets...............-- 
Screw—Pickup needle holding screw—Pack- 
Yaa Ct DS Geis naciontocodoe doadond davdn ds 
Rod—Automatic brake trip rod with lock nut 
== Packape onion. yaa icin dort tela eee 
Escutcheon—Pickup arm esctucheon com- 
plete with mounting rivets............... 
Armature—Pickup armature.............-. 
Screw—Pickup cover mounting serew—Pack- 
Evora gions seodaphcnoencoome so Senne 
Damper and bonne assembly—Comprising 
one upper and one lower damper, one upper 
bushing and one lower Pearce seated. in 
bottom of pickup arm base.............. 
Cover—Pickup back cover..........-.----- 
Coil—Pickup coil (L41)...............-.-- 
Back—Pickup housing back............--. 
Pickup—Pickup unit complete...........-. 
Arm—Pickup arm complete less escutcheon, 
pickup, pickup mounting screw, nut and 
\UEE edh seicbe doo pGOb a enp oe ip omaNodyeL 


TURNTABLE ASSEMBLIES 


Bushing—Rubber bushing—Used on turn- 
table spindle for long-playing records— 
Packarelofions nice mister te srr ast tie 

Ring—Clamp ring assembly—Comprising 
spring, latch lever and stud.............- 

Washer—Thrust washer—Package of 2...... 

Pin—Groov-Pin—Package of 2............. 

Spring—Latch spring—Located on clamping 
ring—Package of 2............-.-----:: 

Sleeve—Sleeve complete with ball race...... 


Rotor an 


} Full discount not allowed. 


List 
Price 


$0.40 
6.84 


9.22 
P20 


Stock 
No. 


3344 
3346 


3347 
3399 


7084. 
8948 
2947 
3055 
3322 


3391 


3430 
3829 


3830 
3831 
3876 
3878 
3952 
3953 
3992 


3994 
4053 


4160 
6614 
6615 


6616 
6671 


6672 
6673 
6677 
6678 
6766 


6767 


6768 

8837 

9050 
10174 


10184 


8969 


9438 
9439 


DESCRIPTION 


Cover—Grease retainer cover—Package of 2. 
Bushing—Speed shifter lever bushing —Pack- 
EYRE Hit ing octane FO eA GoW moo Oeue mob ge or ae 
Spring—Speed shifter lever spring —Pkg. of 2 
Lever—Speed shifter lever with mounting 
CECA NEDA wane woe rd ae Opiobtrae Gaeines < 


MISCELLANEOUS PARTS 


Leather—Friction leather—Package of 20... 
Cushion—Chassis support cushion—Pack- 
ER ogn tO he Sle aera Aone 0.8 84/0 5 aoienceice 
Switch — Automatic brake switch with 
MLOUMEMLG) BCE W Sei coten ae attire stone es 
Suspension spring and washer for motor 
board—Comprising one bolt, one top 
spring, one bottom spring, 2 cup washers, 
one ‘‘C”’ washer and one nut............. 
Box—Needle box with lid—Package of 2.... 
Knob—Radio or phonograph volume or tone 
control knob—Package of 5.............. 
Knob—Station selector knob—Package of 5. 
Knob—Range switch knob—Package of 5... 
Cable—3-conductor cable for loudspeaker— 
A band. erascehats yen kere ace aoe: 
Serews—No. 4-40—3¢,”’ fillister head screw 
and washer for fastening station selector 
pointer Lackage of 20s secre rer 
Escutcheon— Volume control escutcheon 
Eseutcheon—Range switch escutcheon 


5) 


Escutcheon—Range switch escutcheon—4- 
yaaa Meteor ete cece omeke ac pence Nor taic fois eens 
Cover—Automatic brake switch cover....... 
Cable — 3-conductor cable — From phono- 
graph volume control to resistor boards... . 
Screwdriver— Combination insulated screw- 
driver and socket wrench for I. F. and 
Reve yadjustmentser -crccti erie ae 
Glass—Station selector dial glass........... 
Ring—Retaining ring for dial glass—Pack- 
MOO PEG atin cts baetom oo Medes Atcemd © 
Bezel—Metal bezel for station selector dial. . 
Cable—2-conductor shielded for loudspeaker 
SAY NY 1a bed Gans MAC RISIN lc Rare O a eG 
Sereen—Translucent celluloid screen—For 
dial lamps—Package of 5.............-.. 
Pointer—Station selector pointer—Pkg. of 5 
Dial—Station selector dial—5-band—Pkg. of 5 
Dial—Station selector dial—4-band—Pkg. of 5 
Volume control—Phonograph volume con- 
trol and switch (R29, 8 
Transformer—Input transformer—Compris- 
ing one 30,000 ohm resistor, one 2,000 ohm 
resistor, one .12 mfd. capacitor, one com- 
ensating reactor and one transformer (T4, 
Rov, ROSS C O4-g1A2) hace macro. sie) a 
Cable—3-conductor shielded—From phono- 
graph volume control to input transformer . 
Support—Metal support for chassis—Pkg. of 4 
Oscillator—Test oscillator—90-25,000 K.C.. 
Springs—Automatiec brake springs— One set 
Gi ANITA. ooo oo ss Wow nes CblOoR OS OEK COL 
Plate—Automatic brake latch trip plate with 
mounting screws—Package of 5.......... 


REPRODUCER ASSEMBLIES 


Cone—Reproducer cone complete (L36)— 
RackacG,olo ates vrei ete ere nett 
Reproducer complete........-...-.-...---- 
Coil assembly—Field coi!, magnet and cone 
Soyo (Lat) Gdgeo bbs an Jtoco cocoa wor 


List 
Price 


$0.70 


6.35 
6.88 


5.22 
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RCA Victor 
Model 341 “Duo™ 


Eight-Tube, Four-Band A. C. Radio-Phonograph 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 
Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 


REPRESENTATIVES IN PRINCIPAL CITIES 
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RCA VictoR MODEL 34! 
Eight-tube, Four-band A. C. Radio-Phonograph 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


VIO MACCER ALIN Ge ties Ge eee heen Pees ee 105-125 Volts and 105-130/200-250 Volts (Double Range) 
Rea uCtC ra atte ce ene ANS cee rat Nernst, OE GEM Sisigee she nh Gates aren ee we 25, 30, 50 and 60 Cycles 
anvers GORSUTIDLLOn sa rent ok ate ea Wy See asthe te Aalto wigs Shem eras whe Grate 170 Watts, 60 Cycles 


Type and Number of Radiotrons 
2 RCA-6D6, 1 RCA-6A7, 1 RCA-75, 1 RCA-76, 2 RCA-42, 1 RCA-5Z3—Toral, 8 


Band X— 140K.C-— 410K. C. 
Band A— 540 K. C— 1720 K. C. 


Siiincerecmencyskca iO Cer cy warms sth oan gh terse) oi MGs oe ciate aie Banden 770 ene 8400. 

Band C—5400 K. C.—18,000 K. C. 
Line-up Frequencies......175 K. C., 410 K. C., 460 K. C., 600 K. C., 1720 K. C., 5160 K. C., 18,000 K. C. 
PV Lees COURT UC IStOR Ted UOTE IN cache Yonsei NTE MG nia nN Sloan 3 Stole i descn et oie log Bale Vi aya ag ae 4.0 Watts 
Rea Sari Vials @ icp u Ceara eens Le ae ete ts Sr PSM as eked NEI 7a: Vous PRRs dice a kee 5.0 Watts 
SL VPICIO PAVIA @HeCICHE TOKUP (aoa the ae tl ak es ouesahalott anlage role. seen Safe wees shatah Low Impedance, Viscoloid 
Mivircron RecordeC an cer eset tart t ry canes eerie isdet eta ee ne fai ewes» ee + Record Ejector Type 
apacicy. Of Record hap ecw walieeee opciones ticle tions Soe ese 2 Fight 10” or seven 12” Records 
siruenca plew@Spced aaa ty ee cas ae Bere sina ats ode aan, fae fetes nares 22s 33% R. P. M. and 78 R. P. M. 

PHYSICAL SPECIFICATIONS 

RIQUENG Sow Deed oo Se VO OSS LER Ne Mle Bp Bic ORLA MAINA coe ra: ER een pete tk i ae 40 Inches 
AOSD GAs ae SEES SS Be ep AS i oat Rly Parra eR OER oe ee eee 313¢ Inches 
LYST es co oe PMS Mui ho eb a Ee Ee ORR OL, Sie HI Tia Te Ceri etn Oa mt ae aes 195¢ Inches 


This eight-tube, four-band all-wave combination 
radio-phonograph instrument provides entertainment 
either from the perfected all-wave radio receiver or 
from records of all types. Record or radio reproduction 
is characterized by unusual tone quality. The perfected 
phonograph enables one to play a number of selections 
without any attention whatever, due to its automatic 
record-changing feature. 


The eight-tube, four-band Superheterodyne receiver 
is of the ‘‘all-wave”’ type, having a continuous tuning 
range extending from 140 K. C. to 18,000 K. C., 
except for one break between 410 K. C. and 540 K. C. 


Such a tuning range permits the listener to receive all 
of the important broadcasting, police, aircraft and 
amateur call bands throughout the world. 


Excellent sensitivity, selectivity and tone quality, 
together with a high output (4 watts undistorted), 
Class A amplifier gives the receiver outstanding per- 
formance. Operating features include an ‘‘airplane’”’ 
type dial, a double-ratio vernier drive, a visual band 
indicator, and a special ‘‘second hand”’ on the dial 
for logging short-wave stations. Other important 
features include automatic volume control, sensitivity 
control and a large loudspeaker unit. 


DESCRIPTION OF ELECTRICAL CIRCUIT 


RADIO 


The general circuit arrangement consists of an 
R. F. stage, a combined oscillator and first detector, 
an I. F. stage, a combined second detector, A. F. 
amplifier and automatic volume control, a driver 
audio stage and a push-pull Pentode output stage. 
An RCA-5Z3 rectifier, together with a suitable 
filtering system, provides plate and grid voltages 
for all tubes and field excitation for the loudspeaker. 
. Figure 1 shows the schematic diagram, Figure 2 


the chassis wiring, Figure 3 the loudspeaker wiring 
and Figure 4 the assembly wiring. 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang capacitor. 
The output of this stage is transformer coupled to 
the grid circuit of the first detector, which is also 
tuned to the signal frequency by a unit of the gang 
capacitor. 
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Combined with the signal in the first detector is 
the local oscillator, which is always at a 460 K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang 
capacitor are used in this circuit. 


In conjunction with these three tuned circuits, it is 
well to point out that four different groups of tuned 
circuits are used, one for each tuning band. A four- 
position selector switch is provided for selecting the 
band in which the desired signal is located. In addition 
to selecting the desired coil system, additional groups 
of contacts are provided for short-circuiting the pre- 
ceding lower frequency R. F. and detector coils and 
the two preceding oscillator coils. This is to prevent 
‘‘dead”’ spots due to the absorption effects caused by the 
coils, the natural period of which, with the tuning 
ee disconnected, falls in the next higher frequency 

and. 


The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the I. F. amplifier stage. The 
I. F. stage, which utilizes Radiotron RCA-6D6, uses 
two transformers, which consist of four tuned circuits, 


all of which are tuned to 460 K. C. 


The output of the I. F. amplifier is then applied to 
the input electrodes of the RCA-75, which is a com- 
bined second detector, A. F. amplifier and automatic 
volume control. The direct current component of the 
rectified signal produces a voltage drop across resistor 
R-32. The full voltage drop constitutes the auto- 
matic bias voltage for the R. F. while a tap is pro- 
vided for the first detector and I. F. voltage. These 
automatic bias voltages for the R. F., first detector 
and I. F. give the automatic volume-control action of 
the receiver. The volume control selects the amount 
of audio voltage that is applied to the grid of the 
RCA-75 and thereby regulates the audio output of the 
entire receiver. 


The output of the A. F. section of the RCA-75 is 
resistance coupled to the grid of the RCA-76, first 
audio stage, which is transformer coupled to the 
push-pull output stage. 


The output stage uses two RCA-42’s, which give a 
low distortion, high audio output to the loudspeaker. 


A high-frequency tone control, which consists of a 
variable resistor and capacitor, is connected across 
the grids of the output stage. At the minimum 
resistance position of the variable resiscor, maximum 
attenuation of the high audio frequencies is obtained. 


The plate circuit of the output stage is matched to 
the cone coil of the reproducer by means of a step- 
down transformer. 


ICE COl 
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Figure 3—Loudspeaker Wiring 


Plate and grid voltages for all tubes are supplied 
from the output of the rectifier-filter system. An 
RCA-5Z3 is used as a rectifier and a suitable net- 
work of capacitors and resistors gives the necessary 
filtering and voltages. The loudspeaker field is used 
as a filter reactor. 


PHONOGRAPH 


The record reproducing facilities consist of a low 
impedance magnetic pickup with its associated inertia 
type tone arm, a compensated volume control, the 
audio amplifier of the receiver and the loudspeaker of 
the receiver. The radio receiver is made inoperative 
by the switch used for changing from radio to record 
reproduction. The turntable assembly consists of the 
perfected automatic record changer, which is simple 
and fool-proof in operation. 


SERVICE DATA 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. Properly 
aligned, this receiver has outstanding performance; 
improperly aligned, it may be impossible to receive 
signals on all bands. 


Equipment 
To properly align this receiver, proper test equip- 
ment must be used. This consists of a modulated 
R. F. oscillator having proper frequency range, an 
output indicator, an alignment tool and a tuning 


wand. These parts have been developed by the 
manufacturer of this receiver for use by service men 
to duplicate the original factory adjustments. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelite 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its 
inductance, while inserting the iron end increases its 
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inductance. From this, it is seen that unless the trim- 
mer adjustment for a particular coil is perfect at 
alignment frequencies, inserting one end of the wand 
may increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output 
when either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a hole 
at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 5. An example of the proper 
manner of using the tuning wand would be to assume 
the external oscillator were set at 1720 K. C. and the 
signal tuned in, and the output indicator connected 
across the voice coil of the loudspeaker. Then the 
tuning wand should be inserted, first one end and then 
the other end, into the top of the three transformers 
at the left of the R. F. assembly, facing the front of 
the chassis. A perfect adjustment of the trimmer 
would be evidenced by a reduction in output when 
each end of the wand is inserted in each of the three 
transformers. If one end—for example, the iron end 
—when inserted in one coil caused an increase in out- 
put, then that circuit is low. An increase in the 
trimmer capacitance would be the proper remedy. 


(2) 1. F. TUNING CAPACITOR ADJUSTMENTS 


This receiver has one I. F. stage with two trans- 
formers having four adjustable capacitors that may 
require adjustment. The transformers are all peaked 


auo0 KC. 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector 
grid and ground. Connect the output indicator 
across the voice coil of the loudspeaker. 


(b) Place the oscillator in operation at 460 K. C. 
Place the receiver in operation and adjust the 
station selector until a point is reached (Band 
A) where no signals are heard and turn the 
volume control to its maximum position. 
Reduce the oscillator input until a slight 
indication is obtained in the output indicator. 


(c) Refer to Figure 6. Adjust each trimmer of the 
I. F. transformers until maximum output is 
obtained. Go over the adjustments a second 
time. 


This completes the I. F. adjustments. However, 
it is good practice to follow the I. F. adjustments with 
the R. F. and oscillator adjustments due to to interlock- 
ing which always occurs. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 
ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
are required in Bands ‘‘A” and “‘X.” Three are 
required in Bands ‘‘B”’ and “‘C.” 


To properly align the various bands, each band 
must be aligned individually. The preliminary set-up 
requires the external oscillator to be connected between 


the antenna and ground terminals of the receiver 
and the output indicator across the voice coil 
of the loudspeaker. The volume and sensitivity 
controls must be at the maximum position and the 
input from the oscillator at the minimum value 


Figure 5—Location of Coils in Shields 


possible to get an output indication under these con- 
ditions. In the high frequency bands, it may be 
necessary to disconnect the oscillator from the receiver 
and place it at a distance in order to get a sufficiently 
low input to the receiver. 


The dial pointer must be properly set before start- 
ing any actual adjustments. This is done by turning 
the variable capacitor until it is at its maximum 
capacity position. One end of the pointer should 
point exactly at the horizontal line at the lowest 
frequency end of Band ‘‘A,”’ while the other end should 
point to within 1/64 inch of the horizontal line at 
the highest frequency end of Band ‘‘A.”’ 


Figure 6 shows the location of the trimmers for 
each band. Care must be exercised to only adjust 
the trimmers in the band under test. 


Band “’X” 
(a) Set the band switch at ‘‘X.”’ 


(b) Tune the external oscillator to 410 K. C., set 
the dial pointer at 410 K. C. and adjust the 
oscillator, detector and R. F. trimmers for 
maximum output. 


(c) Shift the external oscillator frequency to 175 
K. C. Tune in the 175 K. C. signal irrespective 
of scale calibration and adjust the series trim- 
mer, marked 175 K. C. on Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 


410 K. C. as described in (b). 


Figure 6—Location of Trimmer Capacitors 
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INTERNAL CONNECTIONS OF POWER TRANSF. 


Figure 7—Universal Power Transformer Connections 


(a) 
(b) 


(c) 


(a) 
(b) 


(c) 


(d) 


(a) 


Band “A” 
Set the band switch at ‘‘A.”’ 


Tune the external oscillator to 1,720 K. C., set 
the pointer at 1,720 K. C. and adjust the oscil- 
lator, detector and R. F. trimmers for maxi- 
mum output. 


Shift the external oscillator frequency to 600 
K. C. Tune in the 600 K. C. signal, irrespective 
of scale calibration, and adjust the series trim- 
mers, marked 600 K. C., Figure 6, for maxi- 
mum output, at the same time rocking the 
variable tuning capacitor. Then readjust at 


1,720 K. C. as described in (b). 
Band “BY” 


Set the band switch at “‘B.”’ 


Tune the external oscillator to 5,160 K. C. and 
set the pointer at 5,160 K. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


Check for the image signal, which should be 
received at approximately 4,240 K. C. on the 
dial. It will be necessary to increase the ex- 
ternal oscillator output for this check. 


The antenna and detector trimmers should now 
be peaked for maximum output. 


Band “C’”’ 
Set the band switch at ‘‘C.”’ 
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(b) 


(d) 


(e) 


Tune the external oscillator to 18,000 K. C. 
and set the pointer at 18 M. C. Adjust the 
oscillator trimmer for maximum output. The 
trimmer should be set at the first peak obtained 
when increasing the trimmer capacitor from 
minimum to maximum. 


Check for the image signal, which should be 
received at approximately 17,080 on the dial. 
It may be necessary to increase the external 
oscillator output for this check. 


Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the 
signal disappears. The first detector circuit is 
then at the oscillator frequency and _ the 
RCA-6A7 tube is blocked. Then increase the 
capacity of the detector trimmer, while rocking 
the tuning capacitor, until the signal is peaked 
for maximum output. 


The antenna trimmer should now be peaked 
for maximum output. It is not necessary to 
rock the main tuning capacitor while making 
this adjustment. 


(4) POWER TRANSFORMER CONNECTIONS 


The 220-volt power transformer furnished with 
some instruments includes taps for operating on 110- 
volt lines. Figure 7 shows the schematic circuit of 
the transformer and the proper voltage to be applied 
to the various taps. The taps are located on the power 
transformer assembly and are accessible without re- 
moving the chassis from the cabinet. 


v. 
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ALL D. C. VOLTAGES ARE TO GROUND 


Figure 8—Radiotron Socket Voltages 


(5) FIDELITY LINK 


It will be noted that a small link is mounted on the 
rear apron of the chassis which is open. Closing the 
link reduces the low frequency output of the receiver. 


(6) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating condi- 
tion. No allowance has been made for currents drawn 
by the meter, and if low-resistance meters are used, 
such allowances must be made. Figure 8 shows the 
voltages at each individual socket contact. 


(7) SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 


The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 
response characteristic is substantially flat from 50 to 
5,000 cycles. 


(8) REPLACING MAGNET COIL, PIVOT 
RUBBERS, ARMATURE OR DAMPING BLOCK 


In order to replace a defective coil or the hardened 
pivot rubbers (see Figure 10), it is necessary to proceed 
as follows: 


MAGNET 


CLAMP AND 
COVER BRACKET 


COIL “ARMATURE DAMPING BLOCK 


Figure 9—Details of Pickup 


(a) Remove the pickup cover by removing the 
center holding screw and needle screw. 


(b) Remove the pickup magnet and the magnet 
clamp by pulling them forward. 


(c) Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 


(d) Remove screws A and B, Figure 10, and then 
remove the mechanism assembly from the 
pole pieces. 


RADIOTRON SOCKET VOLTAGES 


120-Volt A. C. Line—Maximum Volume and Sensitivity — No Signal 


Raotren Cathode to Screen Grid 
No Ground Volts, to Ground 
‘ ID, (€ Volts, D. C. 


RCA-6D6 R. F. 


Plate to Cathode 
Ground Volts, Current, 
IDE, Bat 


Oscillator 


RCA-6A7 


4st Detector 


RCA-6D6 I. F. 


RCA-75 2nd Detector 


RCA-76 A. F. 


RCA-42 Power 


290 


RCA-42 Power 


290 


RCA-5Z3 Rectifier 


*Cannot be measured with ordinary voltmeter. 


768/384 
Rew vies: 


(¢) The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to 
replace the rear pivot rubber, then the end of 
the armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed, The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 


MAGNET MAGNET CLAMP 


CLAMP & 
COVER 
BRACKET: 


j MECHANISM 
NEEDLE COIL SUPPORT 


Figure 10—Pickup Nomenclature 


(f) The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by 
the initial magnetization. Stock No. 9549 
Magnetizer is useful for magnetizing pickups. 


(g) After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
the same time, the metal dust cover must be 
placed in position. 


(h) After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. A little practice will quickly show 
which way an adjustment is necessary to have 
the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 10), and sliding the mechanism slightly 
in relation to the pole pieces. 


(i) The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 


In assembling, it may be desirable to check the 
armature air gap by means of a small Feeler Gauge. 
This air gap should be .009’’ on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 


(9) REPLACING THE DAMPING BLOCK 


If it is desired to replace the damping block, it may 
be done in the following manner: 


(a) Disassemble the pickup as described under the 
preceding section. 


(b) Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 


(c) Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 


(d) Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 
somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


(e) After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 11, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 
as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (8). 
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(10) AUTOMATIC RECORD CHANGER 


The automatic record changer used in this instru- 
ment is of simple design and fool-proof construction. 
Under normal operating conditions service difficulties 
should be negligible. However, in event adjustments 
are required, a reference to Figure 12 will disclose the 
proper method of making all adjustments. 


(11) ADJUSTMENT OF DIAL VERNIER MECH- 
ANISM 


A small vernier indicator is provided for giving a 
simple means of band spread. Under normal condi- 
tions, adjustment of this mechanism will not be 
required. However, in event the initial adjustment is 
not satisfactory or adjustment is required because of 
replacement, the following procedure should be used: 


(a) Remove the chassis from the cabinet to a 
place convenient for work. 


(b) Check the tension on the vernier hand by push- 
ing it in a clockwise direction. There should 
be considerable tension against such a push. 
If this tension does not exist, the action of the 
hand may be erratic and possibly fail to return 
to the same position for a particular station. 


(c) Pull off the long hand with a pair of long-nose 
pliers. 


(d) Straighten the lugs that hold the dial in place. 
Then remove the dial ‘‘vernier’ hand and 
stem gear together. 


(e) Then remove the ‘‘vernier’’ hand from the 
stem gear. 


(f) Turn the dial to each extreme and to its 
center position and check the backlash of the 
back gear (closest to reflector). There should 
be definite backlash in each direction at each 
of these three positions. 


(g) If this backlash is not obtained, loosen the nut 
on the back of the reflector which holds the 
shaft of these gears and slide the shaft toward 
the outer edge of the reflector. The hole is 
elongated to permit this adjustment. 


(h) After making sure there is backlash at the 
three check points mentioned, turn the out- 
side gear in a clockwise direction 114 turns. 
Hold it at this position and replace the stem 
gear. 


(i) Turn the dial throughout its range. If the 
gears become noisy, move the gear further 
toward the reflector edges described in (g). 


(j) Replace the dial scale, making sure the hole 
clears the spindle. 


(k) Replace the vernier hand. It should point at 
zero when the tuning capacitor is fully meshed. 


(1) Replace the large hand. One end of the 
pointer should point exactly at the horizontal 
line at the lowest frequency end of Band ‘‘A” 
when the tuning capacitor is fully meshed. 


The above covers the proper manner of making 
adjustments, assuming all parts are in normal condi- 
tion. Of course, if any part is defective, it must be 
replaced. The spring gear may be checked by turning 
it until the spring is tight and unwinding it slowly. 
It should unwind 414 turns. 


Stock 


No. 


4632 


4379 
4427 


4244 
3861 


4633 
4635 
3937 
4413 
4183 
4412 
4409 
4634 
4524 


4615 
4628 
3787 
4212 
4624 
3888 
4417 
3877 
4415 
4645 


3750 
7790 
4619 


4626 


4358 
4693 
7810 
7803 
7808 
7805 
7807 
7809 
7804 


4371 
4631 
10907 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescrirTION 


RECEIVER ASSEMBLIES 


Board—Terminal board—Two terminals and 
link—For changing fidelity............-- 


Board—Antenna terminal board............ 


Bracket—Volume control, tone control or 
noise suppressor mounting bracket.....-... 


Cap—Contact cap—Package of 5.....----- 


Capacitor — Oscillator trimmer capacitor 


(G2IME25)) 
Capacitor—50 mmfd. (C19)....--.-.+---: 
Capacitor—100 mmfd. (C41)........-.--. 


Capacitor—2850 mmfd. (C29)..........-- 


Capacitor—2850 mmfd. (C17, C56)........ 
Capacitor—0.004 mfd. (C49, C50)......--. 
Capacitor—0.01 mfd. (C48). ....---.0055 
Capacitor—0.01 mfd. (C44). ....-+---+05 
Capacitor—0.01 mfd. (C58). ....-.+..+--- 
Capacitor—0.05 mfd. (C37)... ..--+++-+5 
Capacitor—0.05 mfd. (C5, C15)....-..---- 
Capacitor—0.41 mfd. (C38). ....-.---+-++- 
Capacitor—0.1 mfd. (C18).....--.----++- 
Capacitor—0.1 mfd. (C7, C14, C30, C39, 

C57). eA Oo ee eee 
Capacitor—0.25 mfd. (C47). ....-.----5+- 
Capacitor—10 mfd. (C53, C54)...-...---- 


Capacitor pack—Comprising one 0.5 mfd., 
one 10 mfd. capacitor (C42, C51)........ 


Capacitor pack—Comprising one 4 mfd., 
one 10 mfd. and one 8 mfd. capacitor (C45, 
C46 C55) 5.6 toa ar cone ae oie 


Clamp—Electrolytic capacitor clamp—For 
capacitor stock No. 7790. ...---.-+++++: 


Clamp—Electrolytic capacitor clamp—For 
capacitor stock No. 4626.......-..----- 


Coil—Antenna coil ““PB-LW” (L1, L2, L5, 
6, CL C3 eee eee 


Coil—Antenna coil “B.S.W.” (L3, L4, L7, 
LS, C2, C4) cir eee ee eee eet 


Coil—Detector coil ‘‘P.B.-L.W.” (L9, L10, 
jis WEE (GO RKGih)) iio o Goo dob ie Gu oct 


Coil—Detector coil ‘“B.-S.W.” (L411, L412, 
[158116 C10 (C12 Cis) Pe tren 


Coil—Oscillator coil ‘“B.S.W.” (L419, L20, 
(23,01:24) C235. C28) heme erie nar 


Coil—Oscillator coil ‘‘P.B.-L.W.” (L17, L18, 
jbo GLYN CHM KGS) re o's opouoda dt sho. 08 


Condenser—3-gang variable tuning condenser 


(C6 C16, C20 ne eae ee 
Cover—Fuse mount cover.......-+-+--+-+-- 
Cover—Terminal strip cover......----.+-: 
Fuse—3-ampere—Package of 5.........--. 


List 
Price 


$0.25 


Stock 
No. 


3376 


4604 


4625 


3704 


4338 


4242 


4436 


3998 


3602 


3118 


3619 


3033 


6242 


3078 


4623 


2240 


4418 


4618 
7800 


4627 


7488 


4452 
4629 
4663 


4664 


4630 
4665 


3529 
3859 
7484 


DescrieTION 


Mount — Fuse mount — 105-125-volt in- 
SELUTMEME ree smsssions Peewee unk Mey a Og OO OO 


Mount—Fuse mount for 200-250-volt in- 
SEELLIT EL Bac oceans ee ep eee eas 


Resistcor—Wire wound resiscor—Comprising 
one 6500-ohm—4500-ohm and 450. sec- 
Hite (GRSRINSHE IRIS) /baacoaconesoceocct 


Resistor—400 ohms—Carbon type—4 watt 
(RO, R3, R1i2)—Package of 5.........-. 


Resistor — 2500 ohms — Carbon type — 4 
watt (R6, R11, R13)—Package of 10..... 


Resistor — 3000 ohms — Carbon type — 4 
watt (R17)—Package of 5.........----- 


Resistor — 5000 ohms — Carbon type — 4 
watt (R22)—Package of 10...........-- 


Resistor—15,000 ohms—Carbon type—4 
watt (R20)—Package of 5.......+.--+-+: 


Resistor—60,000 ohms—Carbon type—4 
watt (R8, R18, R23, R26)—Package of 5. 


Resistor—100,000 ohms—Carbon type—%4 
watt (R2, R7, R19)—Package of 5....... 


Resistor —400,000 ohms—Carbon type—4 
watt (R59)—Package of 5........-.++:- 


Resistor — 1 megohm — Carbon type — 4 
watt (R16)—Package of 5..........---- 


Resistor — 2 megohms — Carbon type — 4 
watt (R15, R21, R28)—Package of 5..... 


Resistor—10,000 ohms—Carbon type—% 
watt (R27)—Package of 5.........----- 


Resistor—13,000 ohms—Carbon type—% 
watt (R29)—Package of 10...........-- 


Resistor—30,000 ohms—Carbon 
Tiplee (ROA hints p boon bouspes ocean ooo 


Resistor —100 ohms—Flexible type (R41, R4) 
SS phyelense 15 WO gadudoccoedodesoouss 


Rheostat—Sensitivity control (R5).......- 


Shield—Antenna, detector or oscillator coil 
shield 


Shield—First detector—Oscillator Radiotron 


shield 


Shield—First detector—Oscillator Radiotron 
shield: topmasace octal ek a eke ke noe 


Shield—I. F. amplifier Radiotron shield... .. 
Shield—I. F. amplifier Radiotron shield top... 
Shield—Oscillator coil wiring shield—Shields 


oscillator coil wiring from R. F. coil— 
Complete with terminal board, clamp and 
Webelos howls ntl Deo Ot Silo UC Cor. alt 


Shield—Oscillator wiring shield—Shields os- 
cillator coil wiring from R. F. coil—Com- 
plete with terminal strip and resistor...... 


Shield—R. F. amplifier—Radiotron shield... . 


Shield—R. F. coil wiring shield with two 

resistors and terminal board............- 
Socket—Dial lamp socket..)..:-2 225 -+----- 
Socket—4-contact Radiotron socket......... 


Socket—5-contact Radiotron socket......... 


List 
Price 


$0.40 


Sig. 22 


Stock 


No. 


7485 
3572 
4617 


4616 
4431 


9505 


9506 


9507 


4433 


4620 


4519 


4362 
10194 


4422 
4621 
7799 
4364 


4704 
4367 


4520 
3943 


3993 


BEVEL, 


4360 
4378 


ATAS 
3658 
3656 
4054 
4058 
areake: 
3930 


3662 


REPLACEMENT PARTS—(Continued) 


Insist on genuine factory tested parts, which are 


DescrireTION 


Socker—6-contact Radiotron socket......... 
Socket—7-contact Radiotron socket......... 


Switch—Range switch (S2, S3, S4, S5, S6, 
SHC SOLOS HA S12.) wert nk eter. 


‘Aone,controls(RZ45S i) manatees Momence 


Transformer—First intermediate frequency 


transtormer (225,126,;632, G33; €34)—. - 


Transformer—Power transformer—105—125 
volts—50-60 cycles (T1) 


Transformer—Power transformer—105—125 
volts=-25—40 cyclesigi neice an oor e 


Transformer—Power transformer—105—250 
volts —-40=6O0lcyclesi.cm stants orc ne oe 


Transformer—Second intermediate frequency 
transformer (L27, L28, C35, C36, C40, 
R14) 


Transformer and reactor—lInterstage trans- 
formersandireactorsl2atl29)) ape mint 


Woltumerconttoly (IRS2)) meer cnacesl ashe crete a ote 


Ou Cu Ae CC era ik CO To Ce te atm Pe We I St 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm........ 


Ball—Steel ball for variable condenser drive 
assembly——Package ofsZO0 mist ce wae lee 


Clutcch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled....... 


Dial—Station selector dial. .............-- 


Gear—Spring gear assembly complete with 
hub, pinion, gear, cover and spring....... 


Indicator—Band indicator—Celluloid....... 
Indicator—Station selector vernier pointer— 


Sina llevan ot eee eee ee aie apes 


Indicator—Station selector main pointer— 
Are Clete a ake oie 


Screen—Translucent screen for dial light— 
RackageiotsZise tar arise tern 


Screw—No. 6-32—5/32” square head set screw 
for band indicator operating arm or con- 
denser drive—Package of 10............. 


Spring — Band indicator and arm tension 
Spring—sRackage Olle eetiian) eects alee 


Stem—Station selector pointer stem......... 


Stud—Band indicator operating arm: stud— 
Package ote onan | ER Beato sco Wace te 


EJECT ARM ASSEMBLIES 


Arm byectarocompletemenr cut rans anee: 
Ball—Steel ball bearing—Package of 20..... 
Begting-—Pyector cipibearing.. eso 
Bracket—Eject arm bracket assembly........ 


Collar—Ejece arm shaft collar and set screw. 


Gover=—Eject armicoversemcie ste ee te 


Cushion—Counter balance cushion and brack- 
et—Located inside of eject arm........... 


Plate—Eyjector place—Package of 5......... 


readily identified and may be purchased from authorized dealers 


List 


Price 


$0.40 
38 


6.40 


DAS 


2.98 
1.25 


Stock 
N 


(OF 


4055 


3655 
3729 


3665 


4057 
4067 


4125 
4126 


3657 
4056 


9014 
9014 
9012 
4562 


4060 


3764 


3672 
4066 
3654 


3763 


6502 
6808 
4719 


3670 
6809 
6846 
6810 
6806 
3677 


6807 
6503 
4124 
4563 


DescripTION 


Post—Vertical adjustment post—Located on 
Ejectuarimbracket sees eee eee ee 


Retainer—Ball retainer with three balls...... 


Roller—Counterbalance roller — Located in- 
SidevOLLejeck. arian a mer Perea emareclcist sees 


Screw—Eject arm_ horizontal 
screw and nut—Package of 5............ 


Shaft and collar—For eject arm............ 


Spring—Eject arm bracket spring—Package 
Oke A OCs S oravain Yose hakes MPRA ee ore ee Risa SES 


Spring—Eject arm horizontal action rension 


adjustment 


spring—60-cycle operation—Package of 10. 


Spring—Eject arm—Hlorizontal action ten- 
sion spring—For 25-cycle operation — 
Pea Cer OLel Oise earch haters sara or ietotea ohe ouee sas 

Chip=—EjectOr.cipsreset panache aieeteanernt aie 

Yoke—Eject arm yoke assembly............ 


MOTOR ASSEMBLIES 


Motor—105—125 volts—60 cycles.......... 
Motor—105—125 volts—S50 cycles.......... 
Motor—105-125 volts—25 cycles.......... 


Motor mounting spring, washer and stud 
assembly—Comprising six springs, six cup 
washers, three spring washers and three 


MOTOR BOARD ASSEMBLIES 


Escutcheon — Index escutcheon engraved 
Sel artialld 224) mee are ach sates cys aie cates 


Nuc—Cap nut for motor board—Package of 4. 


Pin Manualtindexs pins ete meaciasuai\+ es sree 
Rest Pickup) rest mrpacinccspaine ctererereri, wine ee 


Roller—Pickup arm guide roller assembly— 
Comprising bracket and guide pin........ 


Suspension spring, washer and bolt assembly 
for motor board—Comprising one bolt, 
two cup washers, two springs, one ‘'C”’ 
washebandroneccapinutes stele dais isis alee - 


OPERATING MECHANISM 
ASSEMBLIES 


Cam—Cam and gear assembly............. 
Clutch—Trip lever friction clutch.......... 


Cover—Metal cover for trip lever and friction 
LIN SETLASSEM Di vemerne tetas chalets sistas, Ie ott sees 


Finger—Friction finger assembly............ 
Finger—Manual index lever finger assembly. . 
Lever—Main lever and link assembly....... 
Lever—Main spring lever..............-5- 


Lever—Manual control index lever—Less pin. 


Lever—Pickup arm cable lever assembly com- 
plece—Comprising lever with cable screw 
Salsinke sreval ties 5 eetan oo neo g co oO ooo 


Lever—Trip lever and friction clutch assembly 
Pawl—Trip pawl assembly................ 
Plate—Eject arm actuating plate assembly. . . 


Screw—Cable lever cable screw and nut— 
Package:oF LO rire ee eran Geis ote a 


List 


Price 


$0 30 
eS 


ED) 


WES) 
24 


30 
S292 
.60 


30 
1.04 


19.72 
19.72 
24.16 


58 


GOL 


No. 


4564 


4567 


4566 


4059 


4127 


3666 


3676 


4061 
4565 


2893 


2917 


7839 


San, 
6813 
4064 
4676 
4711 
4709 


3737 
6815 
4675 
4062 
4063 


3388 
3419 


3994 
10184 


10174 


6805 
3322 


4065 


3344 
6818 
3344 


REPLACEMENT PARTS—(Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescripTION 


Screw—Manual index lever finger set screw— 
Package af 10ma se sees et Oein ein aye 


Screw—Manual index lever assembly—Ad- 
justment screw and nut—Package of 10... 


Screw—Special screw used to fasten main 
lever and link assembly bushing—Package 
OF AO sages a toten te rane eon ateromre es egtia Ione ek 


Screw—Trip lever clutch tension adjustment 
Screw—Package of 107, 223-5. 3. eee 


Spring—Actuating plate tension spring— 
Packaseroted Of pera oui emenneiate eu aera: 


Spring—Cable lever tension spring—Package 
of 10% Be eee ee een en 


Spring—Cam and gear, pawl carrier tension 
spring—Package of 10.........-...--+-- 
Spring—Main spring........-.-++--+2+2-0: 


Spring—Manual index lever finger tension 
spring—Package of 10.........--+---+-: 


Spring—Trip lever latch plate tension spring 
=—Package or LOPe eesti eae eer 


PICKUP AND ARM ASSEMBLIES 
Arm—Pickup arm complete less escutcheon 

Aud jpickuplunic qatar ieee eae eee 
Armature—Pickup armature............-.- 
Back—Pickup housing back............... 
Cable—Pickup arm cable—Package of 5..... 
Goil— Pickup coil (325) sae = aia 
Cover—Pickup cover. ........-.---+:-e:- 


Cover—Pickup back cover with two mount- 
IN FSCEE WS. rarstate ctale niet se topo Retreats 


Damper—Pickup damper—Package of 5..... 
Escutcheon—Pickup arm escutcheon......... 
Pickup unit.completesnenn ee eee 
Rod—Automatic brake trip rod............ 


Screw assembly—Pickup mounting screw 
assembly—Comprising one screw, one 
washer and one nut—Package of 10....... 


Screw—Needle holding screw—Package of 10. 


Screw—Pickup cover holding screw—Pack- 
age of 10s Sika. Me oe eer emer 


SWITCH ASSEMBLIES 


Cover—Motor switch cover............... 


Plate—Automatic brake latch place—Package 
OL Sy Se RIA et Ce en eee 
Shae eee brake springs—Package 
Of VAs Raed Sens a opseee berericme tiene eee 
Switch assembly—Automatic switch complete. 
Switch—Motor switch (S15) 


TURNTABLE ASSEMBLIES 


Bushing—Speed shifter lever bushing—Pack- 

ABE'OE Bans Me, jo shale ese, ciOndlons ere eek eee 
Cover—Grease retainer cover—Package of 2. . 
Lever—Speed shifter lever................. 


Pin—Groov pin—Package of 2 


List 


Price 


$0.20 


2 


30 


it 


BEE 


at 


sey 
38 


.30 
.30 


YES 


Stock 


oO. 


6816 


4708 
6817 
3342 


3347 


3340 


4636 
9537 


8969 
9536 
4637 


4556 
4677 
4555 
4673 


4573 


4577 


4674 


4696 


6614 
4449 


4340 


4710 
6303 


4678 
4613 


ABB YE 
4671 


4672 


6766 


DescriIPTION 


Ring—Clamp ring assembly—Comprising 
spring latch lever andistudsta-1q trent 


iurntable;compl etesemacss+ rat eeioreeee eee eee 
Sleeve—Sleeve complete with ball race...... 


Spring—Latch spring—Located on clamping 
ring ——backageiobe2 gee yteap eae een 


REPRODUCER ASSEMBLY 


Cable—4-conductor—Reproducer cable...... 


Coil—Field coil magnet and cone support 
opt 


Cone—Reproducer cone—Package of 5 (L30). 
Reproducer, completemnn cerita ete 


Transformer—Output transformer (T3)..... 


MISCELLANEOUS ASSEMBLY 


Base—Phonograph compartment lamp base. . 
Bezel—Station selector (escutcheon) bezel... . 
Box—Needle box complete with lid........ 


Cable—From volume control to transformer 
pack and terminal board 


Connector—2-contact female section of motor 
connecting; plugs ener atch keer ee 


Connector—2-prong male section of con- 
nector plug—Motor plug................ 


Connector—2-prong male section of connector 


Cord—Motor power cord—2-conductor with 
female section of connector............-. 


Glass—Station selector dial glass........... 


Knob—Station selector, sensitivity, volume 
control, tone control, range switch or 
phonograph volume control knob—Pack- 
“ge Of Sai cacead oie eee cE ee oreo chooses 


Lamp—Phonograph compartment lamp— 
Packase of¢ 510% Musa ccse aisrlalere Stooge ore teres 
Receptacle—Needle receptacle. ...........- 


Resistor—20,000 ohms—Carbon type—4 
watt (R62)—Package of 5421025. 5.2.00: 


Ring—Dial retaining ring—Package of 5.... 
Screw—8-32-7/16"" headless set screw for 


HOD nn hake WO ls keener Ta oie 


Shade—Phonograph compartment lamp shade. 


Switch—Toggle type—Motor starting switch 
(S16) 


Transformer—Input transformer pack com- 
prising one transformer, one reactor, one 
0.01 mfd., one 0.05 mfd. capacitor, one 
7500-ohm and one 25,000-ohm resistor 
CE4"1L33;,C60s C615 ER6OMRNG1) caer 


Volume control—Phonograph volume con- 


trol (R69, S14) 


List 


Price 


$0.42 
5.10 
Pbaj he 


56 


.30 
.56 


50 


3.85 
6.35 
8.40 
1.50 


1.90 


1.00 


RCA Victor Duo 380 


Twelve-Tube Superheterodyne Receiver 
with 


Automatic Phonograph 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN, N. J., U.S.A. 


INTRODUCTION 


This distinctive radio-phonograph combination 
embodies the latest developments and improvements 
in home entertainment from broadcasts and record- 
ings. Splendid voice and musical reproduction with 
abundant reserve volume from either radio programs 
or phonograph records is realized through the use of 
aural (automatic tone) compensation, Class B power 
amplification, and a large electro-dynamic loud- 
speaker. The latter member is contained in a special- 
ly-designed internal compartment which renders the 
cabinet acoustically correct, preventing sound dis- 
tortion from resonance effects commonly known as 
*““boominess.” 


In addition to a refined superheterodyne circuit 
using twelve tubes, the radio receiver incorporates 
the following features: (1) secondary tuning range 
for reception of police calls, amateur and other phone 
communications between 1500 and 2800 kilocycles 
as a diversion from the accustomed broadcasts, (2) 
‘automatic volume control” to minimize fading and 
prevent blasting, (3) “‘silent-tuning control” to per- 
mit adjustment for quiet tuning between station 
settings, and (4) “dual tone control” to afford altera- 


tion of the bass or treble response independently as 
desired. Colored illuminated indicators on the front 
panel of the cabinet show at a glance just where the 
volume, silent-tuning and tone controls are set. An 
illuminated tuning meter is mounted directly above 
the station selector dial to facilitate exact adjust- 
ments of that dial and thus insure most pleasing 
reproduction. 


The electrical phonograph is fully automatic. 
capable of playing in sequence without attention one 
side of several ten- or twelve-inch records of the 
standard-speed (78 R. P. M.—revolutions per 
minute) or long-playing (3314 R. P. M.) variety. In 
addition, the mechanism may be quickly converted 
to function as an ordinary non-automatic phono- 
eraph, thus permitting individual playing at either 
speed records of any diameter up to 12 inches. It is 
sturdily constructed and simple to operate, all con- 
trols being accessible from the front of the instru- 
ment. Record changing is accomplished in a mini- 
mum interval of four seconds. Two enclosed com- 
partments are provided at the bottom of the cabinet 
for the storage of records. 


INSTALLATION 


Preliminary—After withdrawing the instrument 
from its shipping container and removing the pack- 
ing framework bolted to the underside of the 
cabinet, extract the interior wooden brace fastened 
by screws to the radio chassis shelf and one of the 
motor-board. mounting rails. Also remove the two 
red hex-head bolts which pass through the mounting 
rails and withdraw the two wooden blocks from 
between those rails and the motor-board, which 
should then float freely on its spring suspension. 


Tubes—This instrument is equipped and tested 
at the factory with RCA Radiotrons and is shipped 
with these tubes installed. Remove the packing 
material inserted to protect the tubes against damage 
in transit, then refer to the chassis diagram printed 
on the license label inside the cabinet and make 
certain: 


(a) That all tubes are in the proper sockets and pressed 
down firmly. Never apply power to the instrument 
unless all tubes are in place. 

(b) That the shields are rigidly in place over those tubes 
represented by double circles on the diagram. 

(c) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached 
to the dome terminals of the proper Eabes! It is 
important that the adjacent green and black leads 
shall be connected as indicated—that is, not reversed. 

NOTE—The grid lead for the RCA-55 must be 
enclosed by the cylindrical tube shield. A slot is 
provided at the bottom of this shield for entrance of 
the lead. 

(d) That the lids are securely in place on the shields of 
the two tubes designated by a heavy outer circle on 
the diagram. 


Phonograph Compartment—Open the large 
doors on the front of the cabinet and remove all 
packing material from the playing compartment. 
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Withdraw the turntable, used-needle cup, compart- 
ment lamp and associated lamp shade from the 
Outfit Package. Referring to Figure 2, lift the record 
ejector to its upright position (see paragraph 3 (c) 
under ‘‘Procedure—Automatie Operation—Phono- 
eraph’’) and, with the speed shifter set in the out- 
ward or 78 R. P. M. position, mount the turntable 
on the motor spindle. Make certain that the spindle 
drive key engages the slot in the turntable hub. 


Insert the used-needle cup in the opening pro- 
vided in the motor-board and install the compart- 
ment lamp and lamp shade. The socket for this 
lamp is located at the top of the compartment direct- 
ly above the front doors, which doors conceal and 
actuate the lamp switch. 


Location—The instrument should be located 
close to the antenna lead-in and ground connections 
and near an electrical outlet. ‘To insure proper opera- 
tion of the automatic mechanism, the instrument 
must be level. If the floor is uneven at the location 
selected, therefore, one or more of the cabinet legs 
should be blocked up to attain the required level 
position. This is very important; for further 
details, see note 2 of paragraph 8 under “Procedure 
—Automatic Operation—Phonograph.” 


Antenna and Ground—A well-insulated out- 
door antenna having a length of from 50 to 100 feet 
including the lead-in wire is recommended. It should 
be erected as high as conveniently possible and 
sufficiently remote from power lines and street rail- 
ways to prevent excessive local interference. If the 
instrument is installed in a building of non-metallic 
construction, an indoor antenna ordinarily will afford 
satisfactory reception and may be considered the 


most practical. Buildings in which the roof or 
framework is of metal, however, form an effective 
shield which greatly impedes the passage of radio 
waves; to insure best results in such installations, 
therefore, an outdoor antenna is essential. 


A good ground connection also is essential] for best 
performance. The ground lead should be as short as 
possible and attached preferably to a cold-water 
pipe. An approved ground clamp should be used to 
Insure a tight and permanent connection. 


A terminal board containing three terminals is 
provided on the receiver chassis at the rear to facili- 
tate connection to the antenna and ground. Connect 
the antenna lead to the middle terminal (marked 
2”) and the ground lead to the right-hand terminal 
(marked 3’). Tighten the terminals with a screw 
driver to insure permanent electrical connections. 

NOTE—tThe left-hand terminal (marked ‘“1’’) is 
provided for use only with shielded lead-in equipment 

(designed especially for this receiver) which can be pur- 

chased from and installed by the dealer who sold this 

instrument. Such an installation is effective in eliminat- 
ing or greatly reducing noise interference caused by 
local electrical disturbances (““man-made static’’). 


Power Supply—Connect the power cord to an 
electrical outlet supplying alternating current at the 
voltage and frequency (cycles) specified on the 
license label. During the subsequent Operating Test, 
the most satisfactory position for the connector plug 


in the outlet (that which provides least hum on 
record reproduction) should be determined. 
FUSE—This instrument is protected by a fuse lo- 
eated at the rear of the chassis, under the metal cover 
marked “Caution: Remove Power Supply Before Re- 
moving Cover.” If the fuse burns out, check the power 
supply connections and rating, and have all tubes tested 
by your dealer before installing a new fuse. This is a 
special fuse—obtain replacement fuses from your dealer 
—do not use any substitute for this fuse. 


In districts where the line voltage is always below 115 
volts (225 volts for 200-250 volt models), the fuse should 
be set in the “110” position (213” position for 200-250 
volt models). Always disconnect the power cord from 
the a-c outlet before removing the fuse cover. 
Operating Test—At installation, a thorough 
trial operation—both radio and phonograph—should 
be made in accordance with the instructions which 
follow. The instrument was, of course, in perfect 
operating condition when shipped from the factory. 
After transit, however, minor adjustments some- 
times may be necessary, particularly on the auto- 
matic record-changing mechanism. It is the dealer’s 
responsibility to make sure that the instrument 
functions perfectly when installed. 


A diagrammatic chart giving complete instruc- 
tions for ordinary adjustments of the automatic 
mechanism is included in the Service Data section 
of this booklet. Whenever possible, these adjust- 
ments should be made by the dealer from whom the 
instrument was purchased. 


OPERATION—RADIO 


All of the radio operating controls are located on 
the front panel as shown in Figure 1. Proceed as 
follows: 

1. Set the Transfer Switch clockwise (for radio 
reception) and the Frequency Range Switch as 
indicated below for reception in either band: 


(a) Counter-clockwise—540-1500  kilocycles (broadcast 
band). Using the large numerals, the dial scale reads 
directly in kilocycles for this band. 


FREQUENCY RANGE 
SWITCH 


540-1500 YN 1400-2800 
KC. KC. 


SOFT 
TUNING CEEN METER. ON @ 


a OFF LOUD 


DIAL RECORD @ RADIO 


TRANSFER SWITCH 


RECORD VOLUME CONTROL 
AND MOTOR SWITCH 


STATION 
SELECTOR 


@ 


SILENT TUNING RADIO VOLUME 


ONIRON TONE CONTROLS aan erat 
@) <G =i Re Fg, SOFT 
@ 8 @"*@ 
DISTANT LOCAL BASS TREBLE OFF LOUD 
Figure 1 


(b) Clockwise—1400-2800 kilocycles. Frequencies in this 
band are indicated approximately by the positions of 
the small numerals at the bottom of the dial (add two 
ciphers to obtain kilocycles). Available services 
therein include the following: 


(1) Police Calls—Stations operating at 1574 and 
1712 kilocycles and between 2400 and 2500 
kilocycles. 
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(2) Amateur Radio ‘Phone’’—Assigned band 
1800-2000 kilocycles. 


(3) Aviation Communications ‘*Phone’’—Be- 
tween 2500 and 2800 kilocycles. 


NOTE—The majority of stations in this range do 
not offer continuous programs. Police calls are 
usually intermittent, at regular or irregular intervals. 
Strong local stations in the broadcast band may be 
audible (sometimes at more than one point on the 
dial) when the Frequency Range Switch is set for 
1400-2800 kilocycles. 


2. Apply power by turning the Radio Volume 
Control knob clockwise from the “‘off” position. Set 
this control near the middle of its range by observing 
the illuminated colored indicator associated with its 
control knob. Wait a few seconds for the tubes to 
heat before attempting further operation. 


3. With the Silent-Tuning Control set in the 
extreme counter-clockwise position, turn the Station 
Selector to a point, near the middle of the dial 
range, at which no station is heard within several 
scale divisions. Then turn the Silent-Tuning Con- 
trol clockwise until the background noise (static) 
just disappears. 


NOTE—The adjustment just described provides quiet 
tuning (that is, suppression of background noise between 
station settings) and permits reception of all stations whose 
signals are above the existing noise level. 


4, Tune the receiver by rotating the Station 
Selector either at random until a desirable program 
is heard or in an endeavor to locate any particular 
station whose assigned frequency is known. In the 


‘latter case, turn the selector slowly throughout a 


narrow range on each side of that dial setting cor- 
responding to the station frequency. 


NOTE — In the event that any particular station can- 
not be reached in this manner, its signal intensity prob- 
ably is below the prevailing level o background noise. 
If especially desired, however, weak signals often may be 
received by turning the Silent-Tuning Control gradually 
counter-clockwise, thus calling upon the reserve sensitivity 
of the instrument. Under such conditions, background 
noise reproduction naturally will be appreciably greater. 


5. After locating a station, turn the Radio 
Volume Control counter-clockwise (if necessary), 
until the sound level is fairly low and then adjust 
the Station Selector accurately to that position at 
which the indicator of the tuning meter travels 
furthest to the right (as designated by the arrow on 
the meter scale). At this setting only will the fine 
quality of reproduction provided in this instrument 
be realized and least background noise interference 
be obtained. 


NOTE—When receiving a powerful local station, the 
Station Selector dial should be set at the center of the 
scale range for which the meter deflection is maximum 
(this range may be narrowed somewhat by turning the 
Silent-Tuning Control clockwise. 


6. Set the Radio Volume Control for the de- 


sired sound level. 


7. Adjust the two Tone Controls to obtain the 
tone shading preferred. The full range of musical 
reproduction is obtained with the right-hand knob 
turned fully clockwise and the left-hand knob 
turned to its counter-clockwise extremity, being 
represented by full illumination of the tone color 
indicator which extends between the two knobs. 
Modifications of the tone range may be obtained as 
follows: 


(a) To reduce the high-frequency (treble) response, or to 
decrease the background noise (static) interference 
on station settings, turn the right-hand tone control 
knob counter-clockwise. The extent of high-frequency 
cut-off thus obtained is indicated by shading of the 
yellow illumination at the right-hand side of the tone 
color indicator. 

(b) To reduce the low-frequency (bass) response, or to 
decrease low-pitched hum present on the signals of 
some stations, turn the left-hand tone control knob 
clockwise. The extent of low-frequency cut-off thus 
obtained is indicated by shading of the blue illumina- 
tion at the left-hand side of the tone color indicator. 


The red illumination at the center of the tone color 
indicator represents the middle range of musical 
response. This illumination is not cut off by rotation 
of either of the tone control knobs as Ascabee in the 
preceding paragraphs (a) and (b). 


(c 


~~ 


8. When through operating, turn the Radio 
Volume Control fully counter-clockwise, thus switch- 
ing the power “off.” 


OPERATION—PHONOGRAPH 


Automatic Operation 


Important Precautions—The following pre- 
cautions must be observed during operation: 


1. In loading the turntable, make certain 
that the first record inserted (last to be 
played) is flat—that is, essentially free from 
warpage. 


2. Before starting the turntable, make 
certain that the reject pocket (at the left of 
the phonograph compartment) is either 
empty or sufficiently clear to permit proper 
disposal of records by the automatic mech- 
anism. 


3. Never restrain by force the normal 
motion of any part of the automatic mech- 
anism while it is changing records. 


Procedure—The phoncerty opcray ts controls 
are located on the front panel and in the playing 
compartment as shown in Figures 1 and 2. Proceed 
as follows: 

1. Set the Transfer Switch counter-clockwise for 
record reproduction. 

2. Apply power by turning the Radio Volume 
Control clockwise from the “off” position. Set the 
two Tone Controls for full-range reproduction (see 
paragraph 7 under “‘Operation—Radio”). 

3. With the Motor Switch in the “off” position 


(Record Volume Control fully counter-clockwise), 
Joad the turntable with records, as follows: 


(a) Set the Index Lever at “Manual.” Always 
do this before loading or unloading records. 
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(b) Place the electric pickup on the rubber rest 


(c) Raise the Record Ejector arm (very slowly, 
at first, until the internal weight has rolled 
to the rear of the arm, then as rapidly as 
desired) to its upper position of rest. Always 
raise the ejector arm in this manner. 


(d) Select the records to be played. All records 
for one loading must be of the same diameter 
(either ten or twelve inches), close to standard 
thickness and operable at the same speed (either 


78 or 33% R. P. M.). 


CAUTION—Do not use thin flexible- 
type records for automatic operation. 


(e) Place the records, one at a time, on the turn- 
table (see paragraph 1 under “Important 
Precautions”). The spindle should resume 
its normal height after each record is added. 
The turntable is fully loaded when the top 
surface of the uppermost record is nearly 
flush with the top of the spindle. (It should 
not be possible to slide off the top record 
without lifting its edge or depressing the 
spindle.) 


(f) Lower the Record Ejector arm gently onto 
the spindle. 


4. Insert a new needle in the pickup as far as it 
will go and tighten the needle screw. For long-play- 
ing (33% R. P. M.) records, use only the orange 
Chromium needle. For standard (78 R. P. M.) 
records, use the latter needle or, if preferred, either 
the green Chromium or the full volume (full tone) 


Tungstone needle. Transparent-faced (illustrated) 
records, however, should not be reproduced with 
Tungstone needles. 


NOTE—With care, the orange Chromium needle 
should play 75, the green Chromium 100, and the Tungs- 
tone 100 to 150 records. Never re-insert in the pickup a 
Chromium needle which has been used (however slightly) as 
damage to the record grooves would result. 


5. Place the pickup needle on the smooth outer 
rim of the record, near the first groove. Then move 
the Index Lever to the position (12 or 10) correspond- 
ing to the diameter (inches) of the records on the 
turntable. Be careful not to move the lever beyond 
the proper index hole. Push the index pin firmly 
into the hole. 


CAUTION—Never attempt to move the 
Index Lever from the Manual position 
when the pickup is on the rubber rest. 


6. Start the turntable by turning the Motor 
Switch clockwise; then set the Speed Shifter for the 


RECORD EJECTOR ‘PICKUP ARM 


INDEX LEVER 
USED-NEEDLE 
cuP 


RUBBER REST 


NEEDLE ELECTRIC 
\SCREW PICKUP. 
Figure 2 


speed (78 or 3314 R. P. M.) corresponding to the 
records on the turntable. 
NOTE—The speed shifter should not be moved in- 


ward (from the 78 to the 33% R. P. M. position) while 
the turntable is at rest. 


7. Adjust the Record Volume Control to obtain 
the desired volume. 


8. Close the cabinet doors to extinguish the 
compartment lamp and to render less prominent 
the mechanical noises incident to record playing 
and changing. If needle scratch Pigs 
(particularly noticeable with old records) is con- 
sidered excessive, turn the treble Tone Control 
slightly counter-clockwise. For most faithful 
reproduction, however, both Tone Controls should 
be left in,the positions which provide full illumina- 
tion of the tone color indicator. 

NOTE 1—When a record has been played, the ejector 
arm slides it off into the record pocket and the pickup 
moves to the outside of the next record. The records on 
the turntable are thus played consecutively until only one 
record remains on the turntable. This record will be 


played repeatedly until the motor is stopped by means 
of the Motor Switch. 


NOTE 2—After a record has been played and changed, 
the needle is lowered automatically onto the smooth rim 
of the next record and is fed by gravity into the starting 
groove. After the instrument has been leveled with 
reference to the top of the cabinet, further slight compensa- 
tion may be necessary, thus: (1) If the needle fails to 
enter the playing groove, the right-hand side of the 
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instrument must be raised by inserting thin blocks under 

the front and rear legs on that side; or (2) If the needle 

slides over several grooves, thus failing to reproduce the 
beginning of the selection, the left-hand side of the instru- 
ment must be similarly raised. 

9. To reject a record while playing, lift the 
pickup arm and move it to the extreme left. Hold 
the pickup lightly until it is moved by the mech- 
anism. 


10. Before reloading or when through operating, 
turn the Motor Switch to the “off” position, set the 
index lever at “Manual” and place the pickup on 
the rubber rest. Never leave the pickup resting on 
a record (or on the turntable) when not in use. Turn 
the power switch “off” and close the cabinet doors 
when discontinuing operation of the instrument. 


Manual Operation 
Records may be played individually as follows: 


1. Set the Transfer Switch counter-clockwise and 
apply the power with the Radio Volume Control as 
directed for automatic operation. Adjust the two 
Tone Controls for full-range reproduction. 


2. Make sure that the Index Lever is at “‘Man- 
ual,” the pickup is on the rubber rest, and the Motor 
Switch is in the “off” position. 


3. Raise the Record Ejector arm to the upper 
rest position (see paragraph 3 (c) under “Automatic 
Operation’’). 


4. Place a record on the turntable and insert a 
needle in the electric pickup. For needle informa- 
tion, see paragraph 4 under “Automatic Operation.” 

NOTE—Ordinary steel needles (full volume or full 
tone) can be used with standard (78 R. P. M.) records, 
provided a new needle is inserted for each selection. Do 
not use Tungstone needles with either thin flexible type or 
transparent-faced (illustrated) records. 

5. Start the turntable by turning the Motor 
Switch clockwise, then set the Speed Shifter for the 
speed corresponding to the record on the turntable. 
Lower the needle gently onto the smooth outer rim 
of the record. 


6. Adjust the Record Volume Control and close 
the cabinet doors (see paragraph 8 under “Auto- 
matic Operation”’). 


7. At the completion of the record, lift the 
pickup arm and move it toward the right to stop 
the motor (motor stops automatically at the end of 
a record having the eccentric final groove). Turn 
the Motor Switch to the “off”? position and place 
the pickup on the rubber rest. 


8. When through operating, turn the power 
“off”’ and close the cabinet doors. 


Maintenance 


With normal use and handling, trouble-free 
service is to be expected. The automatic phono- 
graph mechanism and associated parts, however, 
should be kept clean and well-lubricated. To insure 
continued efficient operation, it is recommended 
that the entire instrument be thoroughly inspected 
and adjusted by an experienced service man once 
each year. 
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SERVICE DATA 


Electrical Specifications 


Wolt ae e)IR atime 1. cciee aieiataiciers oicohstel thanstere ofalerets 105-125 Volts 
Power Consumption (60 Cycle)................. 175 Watts 
Type and Number of Radiotrons...... 4 RCA-56, 4 RCA-58, 


1 RCA-55, 2 RCA-59, 1 RCA-5Z3—Total 12 
Frequency Range.540 K.C.-1500 K.C.—1400 K.C.-2800 K.C. 
Undistorted Output..... eicssacnch shal stantde.osohetens ors 10.0 Watts 


This combination instrument utilizes the new perfected 
automatic record changing mechanism and the twelve-tube 
Deluxe Super-Heterodyne receiver. Excellent fidelity on both 
radio and record reproduction is an inherent feature of this 
instrument. Other features include double tuning range 
(540 K. C.-1500 K. C. and 1400 K. C.-2800 K. C.), high and 
low frequency tone control, compensated volume control and 
the inherent sensitivity, selectivity and tone quality of the 
Super-Heterodyne. 


‘no. LF 
TRANSFORMER: 


® (5) 


= 
QANGE SWITCH 


Figure B—Location of Line-up Capacitors 


Figure A shows the schematic circuit, Figure B the location 
of the adjustable capacitors, Figure C the chassis wiring, and 
Figure D the assembly wiring diagram. The Radiotron socket 
voltages, the line-up procedure and the replacement parts are 
given on the following pages. 


R. F. and Oscillator Line-up Capacitor Adjustments 


Four adjustable capacitors are provided for aligning the 
R. F. cireuits and adjusting the oscillator frequency so that 
the oscillator will maintain a constant frequency—175 K. C. 
—difference from that of the incoming signal. Poor quality, 
insensitivity, poor A. V. C. action and possible inoperation 
of the receiver may be caused by these capacitors being out 
of adjustment. 


If the other adjustments have not been tampered with— 
the intermediate transformer tuning capacitors—the following 
procedure may be used for aligning these capacitors. 


(a) Procure an R. F. Oscillator, such as Stock No. 9050, giving a 
modulated signal at 600 K. C., 1400 K. C., and 2440 K. C. Also 
procure a non-metallic screw driver such as Stock No. 7065. 

(b) An output meter is necessary. This should be a 0-10 milliammeter 
connected in series with the plate supply to the second detector. 

(c) A dummy Radiotron RCA-56 is necessary to substitute for the one 
normally used in the A. V. C. socket. This should be a tube that 
is otherwise normal in all respects, but having one heater prong 
removed. Insert this tube in the A. V. C. socket. 

(d) First check the chassis and carefully ascertain that the dial pointer 
reads exactly at the first line on the scale when the tuning capacitor 
rotor plates are fully meshed with the stator plates, 

(e) Place the oscillator in operation at exactly 1400 K. C. and couple 
its output to the antenna. Set the Range Switch counter-clockwise 
and the dial scale at exactly 1400. Connect the output meter to 
the set and place the volume control and suppressor control, if 


noise level will permit, at its maximum position. Adjust the 
oscillator input so that only a slight reduction in current is obtained 
in the output meter. 

(f) With a suitable socket wrench—the nuts are at ground potential— 
adjust the oscillator, first detector and R. F. line-up capacitors, 
until a minimum deflection is obtained in the output meter. 

(g) The high frequency band is adjusted at 2440 K. C, This is done 
in a similar manner to the R. F. adjustments except that the 
oscillator is set at 2440 K, C., the dial at 1200 and the Range Switch 
in the clockwise position. The line-up capacitors on the Range 
Switch are adjusted for minimum output at this frequency. 

(h) Set the oscillator at 600 K.C. Tune in the signal with the receiver 
until a slight deflection is obtained in the output meter. Now 
adjust the 600 K. C, series capacitor, Figure B, until a minimum 
deflection is obtained in the output meter. Rock the tuning 
capacitor back and forth while making this adjustment. as the 
tuning capacitor and oscillator series capacitor adjustments 
interlock, 

(i) Change the frequency of the oscillator to 1400 K. C. and set the 
dial at 1400. Again make the adjustments given under (f), (g), 
and then (h). 

So adjusted, the R. F. circuits are properly aligned and 

the oscillator will maintain a constant frequency difference 


from the incoming R. F. signal. 


|. F. Tuning Capacitor Adjustments 


Although this receiver has two I. F. stages, one for the 
second detector and one for the A. V. C., only two of the three 
I. F. transformers are tuned by adjustable capacitors and re- 
quire adjustment. The stage used for the A. V. C. is broadly 
tuned and does not require any adjustment. 

The transformers are all tuned to 175 K. C. and the 
circuits broadly peaked. 

A detailed procedure for making this adjustment follows: 


(a) Procure a modulated R. F. Oscillator, such as Stock No. 9050, that 
gives a modulated 175 K. C, signal. Also procure a non-metallic 
screw driver such as Stock No. 7065, 

(b) An output meter is necessary. This should be a 0-10 milliammeter 
connected in series with the plate supply to the second detector. 

(c) A dummy Radiotron RCA-56 is necessary to substitute for the one 
normally used in the A, V. C, socket. 

(d) Remove the oscillator tube and make a good ground connection to 
the chassis. Place the oscillator in operation and couple its output 
from the control grid of the first detector to ground. Adjust the 
oscillator output, with the receiver volume control at maximum, 
until a slightly reduced deflection is obtained in the output meter. 

(e) Refer to Figure B. Adjust the secondary and primary of the 
second and then the first I. F. transformer until a minimum de- 
flection is obtained in the output meter. Go through these ad 
‘ustments a second time, as a slight readjustment may be necessary 

When the adjustments are made the set should perform 

at its maximum efficiency. However, due to the interlocking 
of adjustments, it is good practice to follow the I. F. adjust- 
ments with the R. F. and oscillator line-up capacitor adjust- 
ments. The correct method of doing this is given in the pre- 


ceding section. 


Antenna Connections—It will be noted that three an- 
tenna terminals are provided at the rear of the receiver chassis. 
Two of these will normally be used for the usual antenna and 
ground connections, while the third one is for use in connection 
with a shielded antenna system. The tap eliminates the need 
of the transformer usually used for Souline the shielded line 
to the radio receiver. 

Stock No. 7717 shield kit, which comprises a lightning 
arrester, transformer assembly, a 200 mmfd. capacitor, and 
100 feet of shielded wire, is recommended. When such an 
antenna system is used, it is necessary to connect the 200 
mmfd. capacitor between terminals 1 and 2. This prevents 
the first R. F. circuit from being detuned and results in maxi- 
mum gain from the antenna. ‘This capacitor is included with 
the Stock No. 7717 Kit. 


Automatic Record Changer—The automatic record 
changer used in this instrument is of simple design and ex- 
cellent construction. The various adjustments that may 
be required are shown in Figure E. A point to remember 
with this instrument is that it must always be level, other- 
wise proper operation will not be obtained. 


RADIOTRON SOCKET VOLTAGES (RADIO OPERATION) 


120 Volt A. C. Line—Volume Control and Sensitivity Control at Maximum—No signal being received 


Radiotron No. Grid, Volts 


RCA-58 R. F. 3.1 
RCA-56 Ose. * =— 
RCA-58 Ist Det. 9.5 
RCA-58 I. F. 7.5 


Cathode to Control | Cathode to Screen 
Grid, Volts 


Cathode to Plate, Plate Current, 
Volts M. A. 
212 Cees 
100 6.0 
2.8 
4.0 


RCA-58 A. V. C.-I. F. 8.5 
RCA-56 A. V. C. 
RCA-55 2nd Det. 
RCA-56 A. F. Driver 
RCA-56 A. F. Driver 
RCA-59 Power 
RCA-59 Power 
RCA-5Z3 Rect. 
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990-495 R. M. S. 


3.0 

0 

8.0 
5.0 
5.0 
13.0 
13.0 

92 Total 
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Figure D—Assembly Wiring Diagram 
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SERVICE DATA FOR 


The Magnetic Pickup used in this combination instrument 
is of a new design with an improved frequency range. While 
in physical appearance it is similar to that of the older type, 
details of construction are considerably different. It consists 
essentially of a chromium steel magnet, two thin pole pieces, 
a mechanism support and bracket, a coil, and an armature 
that is damped by means of an anchored damping block. 


The use of the anchored damping block eliminates any 
bad peaks in the frequency range. The frequency response 
characteristic is substantially flat from 50 to 5,000 cycles. 


Replacing Magnet Coil, Pivot Rubbers, 
Armature or Damping Block 


In order to replace a defective coil or the hardened pivot 

rubbers (see Figure G), it is necessary to proceed as follows: 

(a) Remove the pickup cover by removing the center 
holding serew and needle screw. 

(b) Remove the pickup magnet and the magnet clamp 
by pulling them forward. 

(c) Unsolder the coil leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws and the damping block clamping 
screw. 


MAGNET 


>) BLOCK 


DAMPING’ BLOCK 


Figure F 


(d) Remove screws A and B, Figure G, and then remove 
the mechanism assembly from the pole pieces. 

(e) The coil or the front pivot rubber may now be re- 
moved and replaced. [If it is desired to replace the 
rear pivot rubber, then the end of the armature 
soldered to the mechanism support must be un- 
soldered and the damping block removed. The rear 
pivot rubber now may be replaced. After putting the 
pivot rubbers in place a new damping block should be 
fastened to the armature as outlined in instructions 
on replacing the damping block. 


(f) The mechanism should now be reassembled, except for 
the magnet, which must be magnetized. After being 
magnetized, the mechanism—with the pole pieces up- 
ward—should be placed so that the magnet may be 
slid from the magnetizer onto the pole pieces without 
breaking physical contact. After placing the pole 
pieces on the magnet, the entire assembly should be 
remagnetized thoroughly, being careful not to change 
the polarity obtained by the initial magnetization. 


(g) After assembling to the mechanism, the entire assem- 
bly should be fastened to the back plate by means 
of the screws provided, making sure the damping 
block is securely clamped. At the same time, the 
metal dust cover must be placed in position. 


(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
is necessary to have the armature centered properly. 
The adjustment is made by loosening screws A and B 
(Figure G), and sliding the mechanism slightly in re- 
lation to the pole pieces. 


(i) The cover may be now replaced over the entire assem- 
bly, and the pickup returned to the tone arm. 
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MAGNETIC PICKUP 


In assembling, it may be desirable to check the armature 
air gap by means of a small Feeler Gauge. This air gap should 
be nine mils on each side of the armature. However, a little 
practice with the needle in place will quickly disclose whether 
or not the armature is centered. 


Replacing the Damping Block 


If it is desired to replace the damping block, it may be 
done in the following manner: 


(a) Disassemble the pickup as described under the pre- 
ceding section. 


BRACKET ‘ae << BIG armature 


NEEDLE FRONT MECHANISM 
SCREW RUBBER NEEDLE COIL SUPPORT 


Figure G 


(b) Remove the armature entirely by unsoldering it at its 
joint with the mechanism support. 


(c) Remove the damping block from the armature and 
clean the bushing for holding the damping block with 
emery paper. 


(d) Insert the armature through the new block so that it 
occupies the same position as that of the old. Also 
ascertain that the block is in correct vertical alignment 
with the armature. It will be noted that the hole in 
the damping block is somewhat smaller than the 
diameter of the armature. This is done so that a snug 
fit will be obtained. 


(e) After properly locating the damping block, a soldering 
iron should be applied to the armature so that the 
block will melt slightly at its point of contact with 
the armature. A special tip, constructed as shown in 
Figure H, will prove desirable for fusing the block 
in place. The iron should be applied long enough to 
slightly melt the block and cause a small bulge on 
both sides, but should not be applied long enough to 
cause any bubbling. The pickup should then be 
reassembled as described in the preceding section. 


Only rosin core solder should be used for soldering the coil 
leads in the pickup. Also rosin core solder should be satisfac- 
tory for resoldering the end of the spring in the hole in the 
mechanism, since both these parts have been previously 
tinned. In case the parts are not well tinned, it will be neces- 
sary to scrape the end of the spring and the hole in the mech- 
anism until bright. These parts may now be tinned by using 
as a flux a water solution of zine chloride (commonly called 


Figure H 


acid flux). After tinning, dip the parts in water to wash off 
the acid flux and thereby prevent serious subsequent corrosion. 
After making sure that the pivot rubbers and damping block 
are properly in place, as described under (e) above, the 
armature may now be soldered in place in the mechanism by 
using rosin core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly square with 
respect to the mechanism, or otherwise it will be difficult if 
not impossible to center the armature in the air gap as ex- 
plained under. (h). 


2730 


2747 
3024 
3047 


3085 
3118 


3252 


3376 
3435 


3460 
3526 


3527 


3528 
3529 
3533 
3534 
3535 
3556 
3558 
3564 
3565 
3597 
3640 
3641 
3643 
3652 


3719 
3726 


3727 


3747 
3749 
3765 
3774 


3797 
3798 


3799 
3883 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4046 


4129 


4130 
5817 
6186 


6192 


6228 
6277 
6280 


6281 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 
Resistor—18,000 ohms—Carbon type—l1 watt (R24)— 
Package Of°5. 22... cece cece cece sees e rere eserreces 
Cap—Contact cap—Package of 5.....--+-- seer reer cress 
Capacitor—9 mmfd. (C2)—Package of 2........-.+s000: 


Resistor—1,500 ohms—Carbon type—¥% watt (R8)— 
Package of 5... cece eee eter tere reer eres sce cereeeees 


Capacitor—400 mmfd. (C38).......++++- seer reer erent 


Resistor—100,000 ohms—Carbon type—%% watt (R5)— 
Package of 5... ..cc cece cer cre teen eee ececeeereceeee 


Resistor—100,000 ohms—Carbon type—}% watt (R6, R7) 
—Package of 5.... cee e ccc eee cer et eer ceereeteeeeees 


Mount—Fuse mount....:c.02-ccecececscceeccceecscees 


Resistor—250 ohms—Carbon type—% watt (R2)—Pack- 
age of 5 


Capacitor—1,200 mmfd. (CobiDesgocsanansopcenndooddods 


Resistor —2,000 ohms—Carbon type— % watt (R4, R32)— 
Package of 5...--.eecc cere cree eee terteeceeenececes 


Resistor—800 ohms—Carbon 
Package Of 5.2... ee cece eee eee etter eee e ce rseeeeees 


Bracket—Noise suppressor or volume control lamp bracket. 


Socket—Noise suppressor or volume control lamp socket. . 
Shutter—High frequency tone control Arties Soh ocesoans 
Shutter—Low frequency tone control shutter............. 
Socket—High or low frequency tone control lamp socket. . 
Capacitor—0.05 mfd.—Located on antenna coil (C3)...... 
Capacitor—50 mmfd. (C19)....-. +++ eee eee reece teense 
Bracket—Station selector dial lamp—Mounting bracket... 
Socket—Station selector dial lamp socket........+-++++-- 
Capacitor—0.25 mfd. (C33, (6713 Wun pe miga> Sumer orc 000 
Capacitor—0.05 mfd. (C9, C22, C26) aos cealoiejaroiersters wierekeere 
Capacitor—0.1 mfd. (C7, C13, CI35 CIS AGLI irc heels oie eles 
Capacitor—0.005 mfd. (C39)... +. +seee errr seer eee reces 
Screw—No. 10-32-% set screw for bracket and bushing 

assembly—Package of 10 
Socket—7-contact Radiotron socket.....-.-++++++++++++ 


Arm—Range switch operating arm assembly—Comprising 
arm, link, studs and set BCrew8...--++++eee ere e essere 


Shaft—Shaft and bushing assembly for range switch operat- 
ing arm—Comprising two washers, shaft, bushing and nut. 


Capacitor—15 mmfd. (C8).....--+++ eee eres reece eee 
Capacitor—0.1 mfd. (C40)... -.-.+ eee seers seer e erences 
Capacitor—0.025 mfd. (C34)... -.-- ++ +e sere eee e reer es 


Resistor—7,400 ohmse—Tapped at 3,800 and 500 ohms 
(R25, R26, R27)....2- eee ce cc eccsececeecoecsesteence 


Reactor—Volume control compensating reactor (EUS) sear 


Resistor—700 ohms—Carbon type— watt (R18)— 
Package Of 5......seeccccceecseerec creer eseeesecees 


Capacitor—80 mmfd. (C30)....-++ ++ eeeee reer rete reese 
Fuse—2-ampere (Fl)—Package of 5.....-----+eeeeeeeee 
Switch—Radio-Phonograph switch (S9).....-.--++-++++5 
Shield—Low or high frequency tone control light shield. . . 
Shield—Antenna, detector or oscillator shield....-.....-- 
Shield—Radiotron shield. .....-++--2- ee eeeeeeeeeeeeeee 
Shield—Radiotron shield—Second detector shield 5.5.)sh<100s 
Shield—Radiotron tube shield top.....---.+-++++++++++ 
Cover—Fuse Cover..... eee cece cere erect seer creeeeees 
Reactor—Volume control series reactor (L16)......-..--- 


Resistor—2-megohm—Carbon type—& watt (R33)— 
Package of 5.2.2... eee cece eee e rere eect eee eeeeers 


Bracket—Bracket and bushing assembly for radio-phono- 
graph switch shaft—Located on receiver chassis.......- 


Shield—R. F. Radiotron shield........ ataue dss cel oiet are math ls eiaes 
Resistor —20,000 ohms—Carbon type—3 watt (R15, R16). 
Resistor —500,000 ohms—Carbon type— 4% watt—Located 


on antenna coil (R1)—Package of 5.......-+-++++++0e- 
Spring—3-gang tuning condenser drive cord tension spring 
—Package of 10......... 2s cece ccee cece cece etertceee 


Resistor—200,000 ohms—Carbon type—}4 watt (R14)— 
Package of 5......eeee cece cece eee teteeeeeeeees 
Capacitor—0.1 mfd.—Located on rectifier socket shield 
(C50) fee coe oie ese claw > cieieletnlnteteciaiersin <lelnleioimesptstatels is isiat 
Resistor—400,000 ohms—Carbon type—% watt (R11, 
R12, R13)—Package of 5 
Resistor—1,100 ohms—Carbon type— watt (R23)— 
Package Of 5... .cc ccc eect eter eee e eter eeeeerreccces 


1.00 


1.00 


DESCRIPTION 


Resistor—60,000 ohms—Carbon type—}% watt (R22)— 
Package Of 5g ..cstsle cmiawip ie svete elolelshelole!siels svelaelsielale stv isielele 


Cord—3-gang tuning condenser drive cord—Package Often 


Socket—4-contact Radiotron socket.........++eeeeeereee 
Capacitor—650 mmfd. (C15)—Package of 5.....---++++- 


Resistor—2,500 ohms—Carbon type—}4 watt (R10)— 
Package Of 5ic cieciviels sine diein s oteleleieislojeiegs sical winieieiel sie 


Coil—Oscillator coil (L5, L6, L7)......-----+ seer eee eres 
Volume control (R20, S1).......-. 2. e cece rete eet eeee 
Tone control—Low frequency (R17)......-----+++2eee2: 
Tone control—High frequency (R21)....--.-++-+-eeee0e+ 
Rheostat—Noise suppressor rheostat (R3)........-++++++- 
Capacitor—0.005 mfd. (C37) .... 0... e cece ee eee reece 
Switch—Range switch........6.00e cece eee entree eeees 
Coil—Detector coil (L3, L4).. 1.2.2.2. eee eee eee eee 
Dial—Tuning condenser dial and scale.........++++++++- 
Coil—Antenna coil (L1, L2, Rl, C3).........++e1 esse eee 
Transformer—Audio driver transformer (T3).........-.-- 


Transformer—First intermediate frequency transformer 
(L8, L9, C20, C21, C24)... 0... ee eee eee w eee ccceeee 


Transformer—A. V. C. intermediate frequency transformer 
(VT 2EA3s C287 C29) eis ctewiele c/eierel-tsinislel> ei s\aieresteleieiors 


Transformer—Second intermediate frequency transformer 
(Qin Wh Abo cr Rap noon Aaa OOS GUO DUSe sb nO OSDS 


Capacitor pack—Comprising one 0.17 mfd., and one 0.7 
mfd. capacitors (C35, C36) 


Transformer—Interstage audio transformer (T2) ......... 
Capacitor—10 mfd. (C43, C44) ....... 0. ccc erence ees 
Reactor—Tone control reactor (L14)...........200+eeee: 


Capacitor pack—Comprising two 10.0 mfd. capacitors 
(COE CFD onnabon Ub odenouod Goa GAU ne Domo Dn toon OUC 


Reactor—Filter reactor (L18).........2sceeeeeecereeees 
Capacitor—10.0 mfd. (C49) ..... 0.2 cece eee eee eres 
Shield—Rectifier socket shield and capacitor............- 
Capacitor—Adjustable capacitor (C14)....--.......+-++- 


Drum—Dial drum with set screw and three dial mounting 


Socket—6-contact Radiotron socket.......-...+-++++eeeee: 


Condenser—3-gang variable tuning condenser (C4, C5, C6, 
C10, Cll, C12, C16, C17, C18, $2, S3, $4, S5, S6)...... 


Transformer—Power transformer—1l05-125 volts—50—-60 
Cy Clos CEM) Sorell etatevele sons foiaasnla eleievela vlejeiere/atololete ervielosete 


Transformer—Power transformer—105-125 volts—25—40 
CY CLES a tee xlaelects eielerelajslelsl cle) wlele a blelaie's loyeiels)o/orm’s. olsteroralerats 


CABLE ASSEMBLIES 


Cable—2-conductor shielded—From radio volume control 
to Radio-Phonograph switch 


Cable—Single conductor shielded—From Radio-Phono- 
graph switch to Phonograph volume control (R31) 


Cable—Phonograph motor cable—3-conductor with female 
section Of ECOnnSCtOLr. PlUG és o's ssc'as ole dais Sais vines aicinies 


Cable—2-conductor—Compartment lamp cable 


Cable—Compartment lamp and switch cable 


Cable—Tapped cable with two connectors—From Phono- 
graph Motor connector to motor starting switch plug and 
Phonograph volume control... .......eeeseee ee eeeeeees 


Cable—Single-conductor shielded cable with male section 
of connector—From Phonograph volume control to re- 
COLVEL CHABHIG. iis 5:00.ete, ob lolosa ole ta) stole Wis 7acelsie\aie lel sets .e sietere aiets 


Cable—Single-conductor shielded 


cable—From input 
transformer to terminal board 


MOTOR BOARD ASSEMBLIES 


Spring—Trip lever latch tension spring—Package of 10.... 
Washer—Spring washer, ““U” type—Package of 10 


Roller—Guide roller assembly—Comprising bracket roller 
And. PUI! PAM « 6 wjo)sloie o,azeretelohelous lelerwleslefeserel lejeielels ole /er aves 
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Stock 
No. 


3666 
3670 
3672 
3673 


3676 


3677 
4059 


4060 
4061 
4124 
4127 
6502 
6503 
6806 
6807 
6808 
6809 
6810 
6846 
7710 


————— ee ee ___ ee 


REPLACEMENT PARTS (Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 
Spring—Cable lever tension spring—Package of 10........ 
Banger —— Friction Ammer. oes wisit seechel Share levereys: che silslafeveme el aiere 
Pin—Manuaal index lever ‘pin... 6.2.0.6 ci sje ce ats de ce ee es 


Serew—Manual index lever adjustment screw and nut— 


Packuge Of Stee ences aie Oa ciciets's avela Siete lely euane (ote) 


Spring—Cam and gear pawl carrier tension spring—Pack- 
AS OROLGLO, We coors cuaterer icnsuscotey ceete te semeer adore ona ttadenekcestig tntecelerare ais 


Lever—Cable lever assembly... ........2..0.e2 ee eeeeees 


Secrew—Trip lever clutch tension adjustment screw—Pack- 
GROLOL On awe ate ees ieictav eel etalon ro ae teed ckee aimotateiae simiste ese 


Escutcheon—Manual—12-10.. 6. 0... ce cee eee es 
Spring—Main spring—Package of 10 


Plate—Actuating plate assembly... ..........-0.0eee0es 
Spring—Actuating plate spring—Package of 10........... 
Cam—Cam and gear assembly. ...........0ecceeecceees 
Pawl—Trip pawl.assembly., ..0: 222 occ sincn arse cease nes 
Lever—Manual index lever—Less pin...............---- 
Lever—Trip lever assembly............0 00s cece eee eeeee 
Clutch—Trip lever friction clutch................0.00205 
Finger—Manual index finger assembly.................. 
Lever—Main spring lever’. o....)0.16 e055 eee sleie e eieioie ciauee ss 


Lever—Main lever and link assembly...................- 


Cover—Metal cover for trip lever and friction finger as- 
GOmb lies stem ehtue ake erie ates herrea aichel Alene tals ieneeie aves one 


MOTOR ASSEMBLIES 


Motor mounting spring washers and stud assembly —Com- 
prising three upper and three lower springs, six cup wash- 


ers, three spring washers, and three studs.............. 
Motor—Motor complete—105-125 volts—60 analen Ssveieye ets 
Motor—Motor complete—105-125 volts—25 cycles....... 
Motor—Motor complete—105-125 volts—40 cycles....... 


Motor—Motor complete—105—-125 volts—50 cycles 


EJECT ARM ASSEMBLIES 


Retainer—Ball retainer with three ball bearings 
Bearing—Ejector. tip bearing............5..22000c8eevene 
Rip JOCtOL ERD als.cretavercyet Neto oe ai she det cass iatahion eusiey et poregeremeuheloes 
Ball—Ball bearing—Package of 20...............020008: 
Plate—Ejector plate—Package of 5.......0c.ceeceessees 


Serew—FEject arm horizontal adjustment screw and nut— 
Package. of Dic htitecc a tie aithe ancsfercus lobe Dien coleuns wengese operate tans 


Roller—Counter balance roller—Located inside of eject arm. 


Cushion—Counter balance cushion and bracket—Located 
INGIAS,OL CJECE ALIN sate evese Safest scala ecke (al ora here ilelishey ouateus ays 


Bracket—Eject arm bracket assembly 
Post—Vertical adjustment post—Located on eject arm.... 
Yoke—Eject arm yoke assembly...............2000e000: 
Shaft and collar—For eject arm 
Collar—Eject arm shaft collar... 2.060... ceases ewes nee 
Spring—Eject arm bracket spring—Package of 10........ 


Spring—Eject arm horizontal action tension spring— 
60 cycle operation—Package of 10...........-...-005+ 


Spring—Eject arm horizontal action tension spring—For 
25 cycle operation—Package of 10..............2+005- 


Arm—BEject arm complete. .. 2... 665000 00a csces cer eciess 
Cover—Hject Arm COVEN se ealele ais ¢0.0:< el eto bla) rata a/e.0)(e)/elolayels! 016 


SWITCH ASSEMBLIES 


Switch— Motor ewitch (S8) 
Switch assembly—Automatic switch complete 


Springs—Automatic brake springs—Package of 4......... 
Plate—Automatic brake latch plate—Package of 5........ 


List 
Price 


$0.44 
32 
-42 


-20 


-92 
-40 


22 
-28 
38 
50 
24 
1.18 
40 
+55 
1.16 
30 
+25 
44 
1.45 


-28 


-62 
19.72 
24.16 
24.16 
19.72 


Stock 
No. 


List 
DESCRIPTION Bate 


PICKUP AND ARM ASSEMBLIES 


Screw—Pickup needle holding secrew—Package of 10...... $0.60 
Goik—Pickup: coil (E20). v eiecistesiace ale, st ale. eiesormiatals.e: erases 6 0: 50 
Damper—Package of 5........cccceeccsecccccceccceees 65 
Rod—Automatic brake trip rod..........:2eeeeeeeecees .20 
Screw—Pickup mounting screw pln age grd eee one 

screw, one nut, and one washer—Package of 1 a 2 -54 
Cable—Pickup arm cable—Package of 5........++02+0e0- 1.00 
Armature—Pickup armature. .........2sccccsrcsssseees -96 
Pickup—Pickup unit complete. .........-s-e2eeeeeeeees 4.30 
Cover—Pickup Cover .....0 66.2 cccecceese ese eseseneees 34 
Back—Pickup housing hack.............eeessereeccsees .68 
Cover—Pickup back cover... .......cecceccccccececeee: 34 
Escutcheon—Pickup arm escutcheon with mounting rivets. .64 


Arm—Pickup arm complete, less escutcheon, pickup, pickup 
mounting screw, nut and washer.........2+-++eeeeeees 4.12 


TURNTABLE ASSEMBLIES 


Washer—Thrust washer—Package of 2..........-.2+20-: -56 
Pin—Groov-pin—Package of 2........scecscseccesccces 56 
Spring—Latch spring—Located on clamping ring—Pack- 

RS LOD etree eta aecelcta cele Sista eno saipoare sate: esis le omnis lehery (ale 56 
Cover—Grease retainer cover—Package of 2............. -70 
Spring—Speed shifter lever spring—Package of 2........ .30 
Bushing—Speed shifter lever bushing—Package of 4...... 82 
Ring—Clamp ring assembly—Comprising spring, latch 

levers and yetadrncs-misrciesrs scree tees Wore ernls siniciatna -42 
Sleeve—Sleeve complete with ball race..........-.2+505- 2.25 
Lever—Speed shifter lever. ...........ccccevcccccsccnes 38 
Turntable— Complete), cic cet .csts/cis cls <iovele's # sie 6) craln ee sae 5.10 

MISCELLANEOUS PARTS 
Scale—Tuning meter scale—Package of 5.............4.. -60 


Motor mounting board spring, washer and stud assembly — 
Comprising one bolt, two “C”’ washers, one bottom 
spring. one top spring, two cup washers, one shakeproof 


WASHEDs, ARG OIC “BUC ccc ral crore iete vie eieloness 30,606 <0 /ere-etp.e tala: avers 42 
Shutter—Noise suppressor shutter.........-.0s00eeeeees 30 
Shutter—Volume control shutter.............+.s02ee00- -30 
Switch—Operating switch (S7)......-...sseeeeeeeeseees -80 
Socket—Compartment lamp socket............0eeeee00: 1.28 
Shade—Compartment lamp shade. ..........-.0 eee eeeee 50 
Receptacle—Needle receptacle. ........-.e2eeeeeeeeuees +09 
ORE PICK Up COSC Haynie id os tases osc (a= wl Sisiz piers ald) ecess sella eels’ 14 
Knob—Range switch knobh—Package of 5............... 15 
Knob—Station selector, volume control or noise suppressor 

Enob-sPackage lola sees ccniicieacint tes anise © ees 1.08 


Knob—High or low frequency tone control, radio-phono- 
graph switch or \phonograph volume control knob— 


Package Ol. Saree speces ascii se eed taaiatinse- ahaiasstet a aes ea owe 1.08 
Escutcheon—Volume control escutcheon and color screen.. -50 
Escutcheon—Noise suppressor escutcheon and color screen. 50 
Escutcheon—High and low frequency escutcheon and 

Orn GeO Waa ks gin.coot aoc Oo OOO DDD UC OCU CODDOOUOCOAGG 92 
Moeter—Laning metersnann sce cosine wibetestadees 2.14 
Bezel— Tuning tmeter: bezel sone sce s cisiale sities ores wileie eels eens 45 
Volume control—Phonograph volume control (R31, S10). . 3.00 


Transformer—Phonograph input transformer—Comprising 
one transformer, one .008 mfd., one 0.06 mfd., and one 
0.18 mfd. capacitors, one 50,000 ohm, one 4,000 ohm, and 
one 5,000 ohm resistors, and one choke coil (R28, R29, 


3 On CAON C47 CAG leo UNL) tes tree este oe < cicie/s'= 6.30 
Shaft—Flexible drive shaft for Radio-Phonograph switch. . 1.15 
Bearing and plate assembly—For Radio-Phonograph 

switch shaft—Located on cabinet..............-2000:- 34 


REPRODUCER ASSEMBLIES 


Mounting assembly for reproducer—Comprising two 


plates, two bolts, two nuts, and two lockwashers........ 44 
Transformer—Output transformer (T4).........+0++000> 1.95 
Cable—4-conductor—Reproducer cable...........+.++4+- 54 
Cone—Reproducer cone (L17)—Package of 5..........-- 6.35 
Coil—Field coil magnet and cone support (L19).......... 4.90 
Reproducer Completes ois io. eis. ove siels onre ciao nisi veins aie, 0.50 01 8.50 
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RCA Victor Duo S8O-HR 


Twelve -Tube Superheterodyne Receiver with Automatic Phonograph 


Equipped for Home Recording 


INSTRUCTIONS 


RCA Victor Company, Inc. 


CAMDEN, N. J., U.S.A. 


INTRODUCTION 


This distinctive radio-phonograph combination embodies 
the latest developments and improvements in home entertain- 
ment from broadcasts and recordings. Splendid voice and 
musical reproduction with abundant reserve volume from 
either radio programs or phonograph records is realized 
through the use of aural (automatic tone) compensation, 
Class B power amplification, and a large electro-dynamic 
loudspeaker. The latter member is contained in a specially- 
designed internal compartment which renders the cabinet 
acoustically correct, preventing sound distortion from 
resonance effects commonly known as “boominess.” 


In addition to a refined superheterodyne circuit using 
twelve tubes, the radio receiver incorporates the following 
features: (1) “secondary tuning range” for reception of police 
calls, amateur and other phone communications between 1500 
and 2800 kilocycles as a diversion from the accustomed 
broadcasts, (2) “automatic volume control” to minimize 
fading and prevent blasting, (3) “silent-tuning control” to 
permit adjustment for quiet tuning between station settings, 
and (4) “dual tone control” to afford alteration of the bass or 
treble response independently as desired. Colored illuminated 
indicators on the front panel of the cabinet show at a glance 
just where the volume, silent-tuning and tone controls are set. 
An illuminated tuning meter is mounted directly above the 
station selector dial to facilitate exact adjustments of that dial 
and thus insure most pleasing reproduction. 


The electrical phonograph is fully automatic, capable of 
playing in sequence without attention one side of several ten- 
or twelve-inch records of the standard-speed (78 R. P. M.— 
revolutions per minute) or long-playing (33% R. P. M.) 
variety. In addition, the mechanism may be quickly con- 
verted to function as an ordinary non-automatic phonograph, 
thus permitting individual playing at either speed, records of 
any dismeter up to 12 inches. It is sturdily constructed and 
simple to operate, all controls being accessible from the front 
of the instrument. Record changing is accomplished in a 
minimum interval of four seconds. Two enclosed compart- 
ments are provided at the bottom of the cabinet for the 
storage of records. 


Facilities for recording of either radio broadcasts or voice 
and musical entertainment originating in the home are con- 
tained in this instrument. Such recordings, however, must 
be made on special grooved blank records using special blunt- 
pointed needles, a few samples of these accessories being 
provided for the first trial operations. The microphone 
supplied is necessary when recording other than radio pro- 
grams and is of the double-button carbon type, insuring 
excellent results under normal operation. The correct radio 
volume setting or microphone distance from the sound source 
may be quickly pre-determined by merely observing the 
flashing action of two small neon-lamp indicators located at 
the front of the playing compartment. 


INSTALLATION 


Preliminary—After withdrawing the instrument from its 
shipping container and removing the packing framework 
bolted to the underside of the cabinet, extract the interior 
wooden brace fastened by screws to the radio chassis shelf and 
to the lower edge of the back-panel rail. Also remove the two 
red hex-head bolts which pass through the mounting rails and 
withdraw the two wooden blocks from between those rails and 
the motor-board, which should then float freely on its spring 
suspension. 


Tubes—This instrument is equipped and tested at the 
factory with RCA Radiotrons and is shipped with these tubes 
installed. Remove the packing miaienel: inserted to protect 
the tubes against damage in transit, then refer to the chassis 
diagram printed on the license label inside the cabinet and 
make eertain: 


(a) That all tubes are in the proper sockets and pressed 
down firmly. Never apply power to the instrument 
unless all tubes are in place. 

(b) That the shields are rigidly in place over those tubes 
represented by double circles on the diagram. 

(c) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached 
to the dome terminals of the proper tubes. It is 
important that the adjacent green and black leads 
shall be connected as indicated—that is, not reversed. 


NOTE—tThe grid lead for the RCA-55 must be 
enclosed by the cylindrical tube shield. A slot is 
provided at the bottom of this shield for entrance of 
the lead. 

(d) That the lids are securely in place on the shields of 


the two tubes designated by a heavy outer circle on 
the diagram. 


Phonograph Compartment—Open the large doors on 
the front of the cabinet and remove ali packive material from 
the playing compartment. Withdraw the turntable, micro- 
phone, used-needle cup, record and needle kits, recording 
weight, recording pad, compartment lamp and associated 
lamp shade from the Outfit Package. Referring to Figure 2, 
lift the record ejector to its upright position (see paragraph 3 
(c) under “‘Procedure—Automatic Operation—Phonograph”’) 
and, with the speed shifter set in the outward or 78 R. P. M. 
position, mount the turntable on the motor spindle. Make 
certain that the spindle drive key engages the slot in the 
turntable hub. 


Hang the microphone on the hook located at the upper 
left-hand rear corner of the playing compartment and push 
its connector plug into the receptacle directly above the rear 
edge of the record eject pocket. Do not permit any part of 
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the cord to dangle in the eject pocket; wind all excess length 
of this cord around the microphone pedestal. Insert the used- 
needle cup in the opening provided in the motor-board and 
install the compartment lamp and lamp shade. The socket 
for this lamp is located at the top of the compartment directly 
above the front doors, which doors vce and actuate the 
lamp switch. The shade should be turned to a position 
which does not afford direct illumination of the recording 
indicators. 


Location—The instrument should be located close to the 
antenna lead-in and ground connections and near an electrical 
outlet. To insure proper operation of the automatic mech- 
anism, the instrument must be level. If the floor is uneven 
at the location selected, therefore, one or more of the cabinet 
legs should be blocked up to attain the required level position. 
This is very important; for further details, see note 2 of para- 
graph 8 under ‘“Procedure—Automatic Operation—Phono- 
graph.” 


Antenna and Ground—A _ well-insulated outdoor 
antenna having a length of from 50 to 100 feet including the 
lead-in wire is recommended. It should be erected as high as 
conveniently possible and sufficiently remote from power lines 
and street railways to prevent excessive local interference. If 
the instrument is installed in a building of non-metallic con- 
struction, an indoor antenna ordinarily will afford satisfactory 
reception and may be considered the most practical. Buildings 
in which the roof or framework is of metal, however, form an 
effective shield which greatly impedes the passage of radio 
waves; to insure best results in such installations, therefore, 
an outdoor antenna is essential. 


A good ground connection also is essential for best per- 
formance. The ground lead should be as short as possible 
and attached preferably to a cold-water pipe. An approved 
ground clamp should be used to insure a tight and permanent 
connection. 


A terminal board containing three terminals is provided on 
the receiver chassis at the rear to facilitate connection to the 
antenna and ground. Connect the antenna lead to the middle 
terminal (marked ‘‘2”’) and the ground lead to the right-hand 
terminal (marked 3”). Tighten the terminals with a screw 
driver to insure permanent electrical connections. 


NOTE—tThe left-hand terminal (marked “‘1’’) is pro- 
vided for use only with shielded lead-in equipment (de- 
signed especially for this receiver) which can be pur- 
chased from and installed by the dealer who sold this 
instrument. Such an installation is effective in eliminating 
or greatly reducing noise interference caused by local 
electrical disturbances (““man-made static’’). 


Power Supply—Connect the power cord to an electrical 
outlet supplying alternating current at the voltage and 
frequency (cycles) specified on the license label (see remarks 
pertaining to instrument fuse under concluding section 
“General”). During the subsequent Operating Test, the most 
satisfactory position for the connector plug in the outlet (that 
which provides least hum on record reproduction) should be 
determined. 

Operating Test—At installation, a thorough trial 
operation—both radio and phonograph—should be made in 
accordance with the instructions which follow The instru- 


ment was, of course, in perfect operating condition when 
shipped from the factory. After transit, however, minor 
adjustments sometimes may be necessary, particularly on the 
automatic record-changing mechanism. It is the dealer’s 
responsibility to make sure that the instrument functions 
perfectly when installed. 

A diagrammatic chart giving complete instructions for 
ordinary adjustments of the automatic mechanism is included 
in the Service Data section of this booklet. Whenever 
possible, these adjustments should be made by the dealer from 
whom the instrument was purchased. 


OPERATION—RADIO 


All of the radio operating controls are located on the front 
panel as shown in Figure 1. Proceed as follows: 


1. Set the Transfer Switch for ““Radio Reception” and the 
Frequency Range Switch as indicated below for reception in 
either band: 


(a) Counter-clockwise — 540-1500 kilocycles (broadcast 
band). Using the large numerals, the dial scale reads 
directly in kilocycles for this band. 


FREQUENCY RANGE 
SWITCH 
aN 
540-1500 1400-2800 
KC. KC. 
SOFT 
TUNING (ET METER “@ 
TRANSFER SWITCH OFF LouD 
DIAL RECORD VOLUME CONTROL, 


AND MOTOR SWITCH 


STATION 
SELECTOR 


@ 


SILENT TUNING RADIO VOLUME 


CONTROL TONE CONTROLS CONTROL 
RE, 
sso ES ISe sort 
@ ‘@) \@~ x) 
DISTANT LOCAL BASS. TREBLE OFF Loup 
Figure 1 


(b) Clockwise—1400-2800 kilocycles. Frequencies in this 
band are indicated approximately by the positions of 
the small numerals at the bottom of the dial (add two 
ciphers to obtain kilocycles). Available services 
therein include the following: 


(1) Police Calls—Stations operating at 1574 and 
1712 kilocycles and between 2400 and 2500 kilo- 


cycles. 


(2) Amateur Radio ‘‘Phone’’—Assigned band 
1800-2000 kilocycles. 


(3) Aviation Communications ‘‘Phone’’ — Be- 
tween 2500 and 2800 kilocycles. 


NOTE—The majority of stations in this range do 
not offer continuous programs. Police calls are 
usually intermittent, at regular or irregular intervals. 
Strong local stations-in the broadcast band may be 
audible (sometimes at more than one point on the 
dial) when the Frequency Range Switch is set for 
1400-2800 kilocycles. 


2. Apply power by turning the Radio Volume Control 
knob clockwise from the “off” position. Set this control near 
the middle of its range by observing the illuminated colored 
indicator associated with its control knob. Wait a few 
seconds for the tubes to heat before attempting further 
operation. 


3. With the Silent-Tuning Control set in the extreme 
counter-clockwise position, turn the Station Selector to a 
oint, near the middle of the dial range, at which no station is 
beard within several scale divisions. Then turn the Silent- 
Tuning Control clockwise until the background noise (static) 
disappears. 
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NOTE—The adjustment just described provides quiet 
tuning (that is, suppression of background noise between 
station settings) and permits reception of all stations whose 
signals are above the existing noise level. 


4. Tune the receiver by rotating the Station Selector 
either at random until a desirable program is heard or in an 
endeavor to locate any particular station whose assigned 
frequency is known. In the latter case, turn the selector 
slowly throughout a narrow range on each side of that dial 
setting corresponding to the station frequency. 


NOTE—In the event that any particular station can- 
not be reached in this manner, its signal intensity prob- 
ably is below the prevailing level of background noise. 
If especially desired, however, weak signals often may be 
received by turning the Silent-Tuning Control gradually 
counter-clockwise, thus calling upon the reserve sensitivity 
of the instrument. Under such conditions, background 
noise reproduction naturally will be appreciably greater. 


5. After locating a station, turn the Radio Volume Control 

counter-clockwise (if necessary) until the sound level is fairly 
low and then adjust the Station Selector accurately to that 
perce at which the indicator of the tuning meter travels 
urthest to the right (as designated by the arrow on the 
meter scale). At this setting only will the fine quality of 
reproduction provided in this instrument be realized and least 
background noise interference be obtained. 


NOTE—When receiving a powerful local station, the 
Station Selector dial should be set at the center of the 
scale range for which the meter deflection is maximum 
(this range may be narrowed somewhat by turning the 
Silent-Tuning Control clockwise). 


oe Set the Radio Volume Control for the desired sound 
evel. 


’ 


7. Adjust the two Tone Controls to obtain the tone 
shading preferred. The full range of musical reproduction is 
obtained with the right-hand knob turned fully clockwise and 
the left-hand knob turned to its counter-clockwise extremity, 
being represented by full illumination of the tone color 
indicator which extends between the two knobs. Modifica- 
tions of the tone range may be obtained as follows: 


(a) To reduce the high-frequency (treble) response, or to 
decrease the background noise (static) interference 
on station settings, turn the right-hand tone control 
knob counter-clockwise. The extent of high-frequency 
cut-off thus obtained is indicated by shading of the 
yellow illumination at the right-hand side of the tone 
color indicator. 


(b) To reduce the low-frequency (bass) response, or to 
decrease low-pitched hum present on the signals of 
some stations, turn the left-hand tone control knob 
clockwise. The extent of low-frequency cut-off thus 
obtained is indicated by shading of the blue illumina- 
tion at the left-hand side of the tone color indicator. 


(c) The red illumination at the center of the tone color 
indicator represents the middle range of musical 
response. This illumination is not cut off by rotation 
of either of the tone control knobs as described in the 
preceding paragraphs (a) and (b). 


8. When through operating, turn the Radio Volume Con- 
trol fully counter-clockwise, thus switching the power “off.” 


OPERATION—PHONOGRAPH 


Automatic Operation 


Important Precautions—The following precautions 
must be observed during operation: 


1. In loading the turntable, make certain that the 
first record inserted (last to be played) is flat—that is, 
essentially free from warpage. 


2. Before starting the turntable, make certain that 
the reject pocket (at the left of the phonograph com- 
partment) is either empty or sufficiently clear to permit 
proper disposal of records by the automatic mechanism. 


3. Never restrain by force the normal motion of any 
part of the automatic mechanism while it is changing 
records. 


Procedure—The phonograph operating controls are 
located on the front panel and in the playing compartment as 
shown in Figures 1 and 2. Proceed as follows: 


1. Set the Transfer Switch for “Record Reproduction.” 


2. Apply power by turning the Radio Volume Control 
clockwise from the “‘off’’ position. Set the two Tone Controls 
for full-range reproduction (see paragraph 7 under “‘Operation 


—Radio”’). 


3. With the Motor Switch in the “off” position (Record 
Volume Control fully counter-clockwise), load the turntable 
with records, as follows: 


(a) Set the Index Lever at “Manual.” Always do this 
before loading or unloading records. 


(b) Place the electric pickup on the rubber rest. 


(c) Raise the Record Ejector arm (very slowly, at first, 
until the internal weight has rolled to the rear of the 
arm, then as rapidly as desired) to its upper position 
of rest. Always raise the ejector arm in this manner. 


(d) Select the records to be played. All records for one 
loading must be of the same diameter (either ten or 
twelve inches), close to standard thickness and operable 
at the same speed (either 78 or 3314 R. P. M.). 


CAUTION—Do not use thin flexible-type records 
for automatic operation. 


(e) Place the records, one at a time, on the turntable (see 
paragraph | under “Important Precautions”). The 
spindle should resume its normal height after each 
record is added. The turntable is fully loaded when 
the top surface of the uppermost record is nearly flush 
with the top of the spindle. (It should not be possible 
to slide off the top record without lifting its edge or 
depressing the spindle.) 


(f) Lower the Record Ejector arm gently onto the spindle. 


4. Insert a new needle in the pickup as far as it will go and 
tighten the needle screw. For long-playing (3314 R. P. M.) 
records, use only the orange Chromium needle. For standard 
(78 R. P. M.) records, use the latter needle or, if preferred, 
either the green Chromium or the full volume (full tone) 
Tungstone needle. Transparent-faced (illustrated) records, 
however, should not be reproduced with Tungstone needles. 


NOTE—With care, the orange Chromium needle 
should play 75, the green Chromium 100, and the Tungs- 
tone 100 to 150 records. Never re-insert in the pickup a 
Chromium needle which has been used (however slightly) as 
damage to the record grooves would result. 


5. Place the pickup needle on the smooth outer rim of the 
record, near the first groove. Then move the Index Lever to 
the position (12 or 10) corresponding to the diameter (inches) 
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of the records on the turntable. Be careful not to move the 
lever beyond the proper index hole. Push the index pin firmly 
into the hole. 


CAUTION —Never attempt to move the Index Lever 
from the Manual position when the pickup is on the 
rubber rest. 


6. Start the turntable by turning the Motor Switch clock- 
wise; then set the Speed Shifter for the speed (78 or 3314 
R. P. M.) corresponding to the records on the turntable. 


NOTE—The speed shifter should not be moved in- 
ward (from the 78 to the 33% R. P. M. position) while 
the turntable is at rest. 


RECORD EJECTOR PICKUP ARM 


| 


INDEX LEVER 
TURNTABLE USED-NEEDLE 
cuP 
SPEED RUBBER REST 
SHIFTER 


NEEDLE ELECTRIC 
SCREW PICKUP 
Figure 2 


7. Adjust the Record Volume Control to obtain the 
desired volume. 


8. Close the cabinet doors to extinguish the compartment 
lamp and to render less prominent the mechanical noises 
incident to record playing and changing. If needle scratch 
reproduction (particularly noticeable with old records) is con- 
sidered excessive, turn the treble Tone Control slightly counter- 
clockwise. For most faithful reproduction, however, both 
Tone Controls should be left in the positions which provide 
full illumination of the tone color indicator. 


NOTE 1—When a record has been played, the ejector 
arm slides it off into the record pocket and the pickup 
moves to the outside of the next record . The records on 
the turntable are thus played consecutively until only one 
record remains on the turntable. This record will be 
played repeatedly until the motor is stopped by means 
of the Motor Switch. 


NOTE 2—After a record has been played and changed, 
the needle is lowered automatically onto the smooth rim 
of the next record and is fed by gravity into the starting 
groove. After the instrument has been leveled with 
reference to the top of the cabinet, further slight compensa- 
tion may be necessary, thus: (1) If the needle fails to 
enter the playing groove, the right-hand side of the 
instrument must be raised by inserting thin blocks under 
the front and rear legs on that side: or (2) If the needle 
slides over several grooves, thus failing to reproduce the 
beginning of the selection, the left-hand side of the instru- 
ment must be similarly raised. 


9. To reject a record while playing, lift the pickup arm and 
moye it to the extreme left. Hold the pickup lightly until it 
is moved by the mechanism. 


10. Before reloading or when through operating, turn the 
Motor Switch to the “off” position, set the Index Lever at 
“Manual” and place the pickup on the rubber rest. Never 
leave the pickup resting on a record (or on the turntable) when 
not in use. Turn the power switch “off” and close the cabinet 
doors when discontinuing operation of the instrument. 


Manual Operation 
Records may be played individually as follows: 


1. Set the Transfer Switch for “Record Reproduction” 
and apply the power with the Radio Volume Control as 
directed for automatic operation. Adjust the two Tone 
Controls for full-range reproduction. 


2. Make sure that the Index Lever is at ““Manual,” that 
the electric pickup is on its rubber rest, and that the Motor 
Switch is in the “off’’ position. 


3. Raise the Record Ejector arm to the upper rest position 
(see paragraph 3 (c) under “Automatic Operation’). 


4. Place the record on the turntable and insert a needle in 
the pickup. For needle information, see paragraph 4 under 
“Automatic Operation.” 


NOTE—Ordinary steel needles (full volume or full 
tone) can be used with standard (78 R. P. M.) records, 


provided a new needle 1s mserted for each selection. Do 
not use Tungstone needles with either thin flexible type or 
transparent-faced (illustrated )records. 


5. Start the turntable by turning the Motor Switch clock- 
wise, then set the Speed Shifter for the speed corresponding to 
the record on the turntable. Lower the needle gently onto the 
smooth outer rim of the record. 


6. Adjust the Record Volume Control and close the cabinet 
doors (see paragraph 8 under “Automatic Operation”). 


7. After the record has been played, stop the turntable by 
turning the Motor Switch to the “off” position (motor stops 
automatically at the end of any record having the eccentric 
final groove). Lift the electric pickup from the record and 
place it on the rubber rest. 


8. When through operating, turn the power “off” and 
close the cabinet doors. 


OPERATION—RECORDING 


Recording Precautions 


When using the home-recording facilities of this instru- 
ment, the following precautions must be observed: 


1. Always place a flat (unwarped) 10- or 12-inch record 
of the commercial variety beneath the home-recording 
record when recording. 


2. To prevent surface slippage, always record with the cork 
recording pad inserted between the home-recording and 
standard records. This pad need not be removed for “‘playing- 
back” purposes but must never be left on the turntable when 
automatic operation is intended. 


3. Use only the special home-recording needle (identified 
by its yellow shank and blunt-point) for both recording and 
reproducing. Such needles, however, must not be used for 
playing other than home-recorded records. 


4. For recording, the needle pressure on the record must 
be increased by placing the recording weight on the electric 
pickup. This weight must be removed for reproducing either 
the home-recorded or any other record. 


Radio Recording 


To record radio programs, refer to Figures 1 and 2, and 
proceed as follows: 


1. Tune the receiver for the desired radio program as 
described under “Operation—Radio.” Make sure that the 
Index Lever is at “Manual,” that the electric pickup is on its 
rubber rest, and that the Motor Switch is in the “off” position. 


2. Raise the Record Ejector arm to its upper position of 
rest (see paragraph 3 (ce) under “Procedure—Automatic 
Operation—Phonograph’’). 

3. Place a blank home-recording record on the turntable 
(see paragraphs 1 and 2 of preceding section “Recording 
Precautions”) and lower the Record Ejector arm, 


4. Insert a home-recording needle in the electric pickup 
and place the recording weight on the pickup head. 


5. Set the Transfer Switch for “Radio Recording.” In 
this position, the radio program should be heard at reduced 
volume. 


6. Adjust the Radio Volume Control to obtain the correct 
recording volume as determined by observing the flashing of 
the two neon-lamp indicators located at the front of the play- 
ing compartment. The setting is correct when the left-hand 
lamp is at or near fixed illumination and the right-hand lamp 
is either “off” or flashing only at intervals. When both lamps 
are “off,” the volume is too low and when both are flashing 
continuously, the volume is too high. 
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7. Start the turntable by turning the Motor Switch “on,” 
then set the Speed Shifter for the desired turntable speed. 


NOTE—For best results, always record at 78 R. P. M. 
If a record of longer duration is desired, recording may be 
done at 3314 R. P.M. Such records should be so marked, 
and must of course be reproduced at the same speed. 


8. Place the needle in the outer groove of the blank record 
and recording will proceed automatically. During this process, 
however, watch the volume indicators and adjust the Radio 
Volume Control (if necessary) to compensate for changes in 
the program level. 


9. Recording may be interrupted at any time by simply 
lifting the pickup from the record. It may be resumed on the 
same record if desired, provided care is taken to enter the 
needle in a new groove—that is, one slightly nearer the center 
than the last recorded groove. 


10. Upon completing a recording, lift the electric pickup 
from the record, turn the Motor Switch “off” and place the 
pickup on the rubber rest. 


Microphone Recording 


To record voice or musical entertainment originating in 
the home, the procedure is essentially the same as for the 
recording of radio programs except that the microphone is 
employed. Remove this unit from the cabinet (leaving the 
cord connected) and place it in an upright position on a table 
or any other horizontal surface conveniently near the sound 
source. 


For best results, special attention must be given to the 
location and arrangement of the person or persons presenting 
the program. All sounds to be recorded must be directed 
toward the front of the microphone, never toward the rear 
which is designated by the word “BACK” cast on the pedestal. 
Further, the microphone should be located at a height approxi- 
mately the same distance from the floor as the sound source. 
Such conditions may be fulfilled easily in the case of the 
average adult (speaker or singer) by placing the microphone 
on the top of the cabinet. 


When recording speech, the microphone should be spaced 
from three to six inches from the speaker’s mouth; the speaker 
should talk in a normal even tone and enunciate clearly. The 
microphone should be at a somewhat greater distance (one to 
two feet) when recording musical vocal selections, the proper 
spacing naturally being dependent upon the number of singers 
present. For instrumental music, the most desirable distance 
between the artists and the microphone will depend upon the 
type (wind or string), as well as the number of instruments 
and may be from three to ten feet. In the case of a small 


orchestra, it would be preferable to group the members in a 
semi-circle with the stringed instruments nearest the micro- 
phone and the horns at the rear. 


Adjustment of Recording Volume—Before the actual 
recording is undertaken, it will be advisable to test for the 
proper volume as follows: 


1. Set the Transfer Switch for ‘Home Recording.” 


2. Turn the power “on” (Radio Volume Control rotated 
slightly clockwise). As for radio recording, make certain that 
the Index Lever is at “Manual,” that the electric pickup is on 
its rubber rest and that the Motor Switch is “off.” 


3. Raise the Record Ejector arm and load the turntable 
with a blank home-recording record, first inserting a standard 
record and the cork recording pad, then lower the Record 
Ejector arm. 


4. Set the Record Volume Control fully clockwise (turn- 
table now should be rotating) and commence the program 
which is to be recorded. 


5. Regulate the distance between the sound source and 
the microphone, while observing the flashing action of the 
neon-lamp indicators at the front of the playing compartment, 
until both lamps are illuminated continuously or at approxi- 
mately the same intervals. 


6. Turn the Record Volume Control counter-clockwise 
until the right-hand lamp is either “off” or flashing in- 
frequently; however, do not reduce the setting sufficiently to 


change the action of the left-hand lamp. ‘The instrument is 
now properly adjusted and the test program may be dis- 
continued while making final preparations for recording. 


Procedure—After the recording volume is adjusted, leave 
the Record Volume Control setting intact permitting the 
turntable to remain in rotation, and proceed as follows: 


1. Insert a home-recording needle in the electric pickup and 
place the recording weight on the pickup head. 


2. Set the Speed-Shifter for the desired turntable speed 
(see note in paragraph 7 under “Radio Recording”). 


3. Place the needle in the outer groove of the blank record 
and commence without delay the program to be recorded. 


4. When the recording is complete (see paragraph 9 under 
‘Radio Recording’’), lift the electric pickup from the record, 
turn the Motor Switch “off” and place the pickup on its 
rubber rest. 


Reproduction of Home Recordings 


Home-recorded records (either radio or microphone re- 
Gendiee) may be reproduced in the manner described for 
manual operation of standard records under “Operation— 
Phonograph.” Such records, however, must not be employed 
with the automatic record changer and always must be 
reproduced with the special home-recording needle. Always 
make certain to remove the recording weight from the electric 
pickup when “playing-back”’ recordings. 


GENERAL 


Fuse—This instrument is protected by a fuse located at 
the rear of the chassis, under the metal cover marked 
‘Caution: Remove Power Supply Before Removing Cover.” 
If the fuse burns out, check the power supply connections and 
rating, and have all tubes tested by your dealer before in- 
stalling a new fuse. This is a special fuse—obtain replace- 
Fae fuses from your dealer—do not use any substitute for this 

use. 


In districts where the line voltage is always below 115 
(225 for 200-250 volt models), the fuse should be 
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set in the “110” position (213” position for 200-250 volt 
models). Always disconnect the power cord from the a-c 
outlet before removing the fuse cover. 


Maintenance—With normal use and handling, trouble- 
free service is to be expected. The automatic phonograph 
mechanism and associated parts, however, should be kept 
clean and well-lubricated. To insure continued efficient 
operation, it is recommended that the entire instrument be 
thoroughly inspected and adjusted by an experienced service 
man once each year. 
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SERVICE DATA 


Electrical Specifications 


Voltage Rating ss 20050 sem gic es eee 105-125 Volts 
Power Consumption (60 Cycle)................. 175 Watts 
Type and Number of Radiotrons...... 4 RCA-56, 4 RCA-58, 


1 RCA-55, 2 RCA-59, 1 RCA-5Z3—Total 12 
Frequency Range .540 K.C.-1500 K.C.—1400 K.C.-2800 K.C. 
Undistorted' Output. sce sone oe reece 10.0 Watts 


This combination home recording instrument utilizes the 
new perfected automatic record changing mechanism and the 
twelve-tube Deluxe Super-Heterodyne receiver. Excellent 
fidelity on both radio and record reproduction, together with 
facilities for recording either programs or voice are inherent 
features of this instrument. Other features include double 
tuning range (540 K. C.-1500 K. C. and 1400 K. C.-2800 
K. C.), high and low frequency tone control, compensated 
volume control and the inherent sensitivity, selectivity and 
tone quality of the Super-Heterodyne. 


\ 


3: 
~ 


S)wtt 


| QaNGr SWITCH 


Figure D—Location of Line- Up Capacitors 


Figure A shows the schematic circuit, Figure B the chassis 
wiring, and Figure C the assembly wiring diagram. The 
Radiotron socket voltages, the line-up procedure, special 
service hints and the replacement parts are given on the 
following pages. 


R. F. and Oscillator Line-up Capacitor Adjustments 


Four adjustable capacitors are provided for aligning the 
R. F. circuits and adjusting the oscillator frequency so that 
the oscillator will maintain a constant frequency—175 K. C. 
—difference from that of the incoming signal. ee quality, 
insensitivity, poor A. V. C. action and possible inoperation 
of the receiver may be caused by these capacitors being out 
of adjustment. 

If the other adjustments have not been tampered with— 
the intermediate transformer tuning capacitors—the following 
procedure may be used for aligning these capacitors: 


(a) Procure an R. F. Oscillator, such as Stock No. 9050, giving a 
modulated signal at 600 K. C., 1400 K. C., and 2440 K. C. Also 
procure a non-metallic screw driver such as Stock No. 7065. 

(b) An output meter is necessary. This should be a 0-10 milliammeter 
connected in series with the plate supply to the second detector. 

(c) A dummy Radiotron RCA-56 is necessary to substitute for the one 
normally used in the A. V. C. socket. This should be a tube that 
is otherwise normal in all respects, but having one heater prong 
removed. Insert this tube in the A. V. C. socket. 

(d) First check the chassis and carefully ascertain that the dial pointer 
reads exactly at the first line on the scale when the tuning capacitor 
rotor plates are fully meshed with the stator plates. 

(e) Place the oscillator in operation at exactly 1400 K. C. and couple 
its output to the antenna. Set the Range Switch counter-clockwise 
and the dial scale at exactly 1400. Connect the output meter to 
the set and place the volume control and suppressor control, if 


noise level will permit, at its maximum position. Adjust the 
oscillator input so that only a slight reduction in current is obtained 
in the output meter. 

(f) With a suitable socket wrench—the nuts are at ground potential— 
adjust the oscillator, first detector and R. F. line-up capacitors, 
until a minimum deflection is obtained in the output meter. 

(g) The high frequency band is adjusted at 2440 K. C. This is done 
in a similar manner to the R. F. adjustments except that the 
oscillator is set at 2440 K. C., the dial at 1250 and the Range Switch 
in the clockwise position. The line-up capacitors on the Range 
Switch are adjusted for minimum output at this frequency. 

(hb) Set the oscillator at 600 K. C. Tune in the signal with the receiver 
until a slight deflection is obtained in the output meter. Now 
adjust the 600 K. C. series capacitor, Figure D, until a minimum 
deflection is obtained in the output meter. Rock the tuning 
capacitor back and forth while making this adjustment, as the 
tuning capacitor and oscillator series capacitor adjustments 
interlock. 

(i) Change the frequency of the oscillator to 1400 K. C. and set the 
dial at 1400. Again make the adjustments given under (f), (g), 
and then (h). 

So adjusted, the R. F. circuits are properly aligned and 

the oscillator will maintain a constant frequency difference 


from the incoming R. F-. signal. 


|. F. Tuning Capacitor Adjustments 


Although this receiver has two I. F. stages, one for the 
second detector and one for the A. V. C., only two of the three 
I. F. transformers are tuned by adjustable capacitors and re- 
quire adjustment. The stage used for the A. V. C. is broadly 
tuned and does not require any adjustment. 

The transformers are all tuned to 175 K. C. and the 
circuits broadly peaked. 

A detailed procedure for making this adjustment follows: 


(a) Procure a modulated R. F. Oscillator, such as Stock No. 9050, that 
gives a modulated 175 K. C. signal. Also procure a non-metallic 
screw driver such as Stock No. 7065. 

(b) An output meter is necessary. This should be a 0-10 milliammeter 
connected in series with the plate supply to the second detector. 

(c) A dummy Radiotron RCA-56 is necessary to substitute for the one 
normally used in the A. V. C. socket. 

(d) Remove the oscillator tube and make a good ground connection to 
the chassis. Place the oscillator in operation and couple its output 
from the control grid of the first detector to ground. Adjust the 
oscillator output, with the receiver volume control at maximum, 
until a slightly reduced deflection is obtained in the output meter. 

(e) Refer to Figure D. Adjust the secondary and primary of the 
second and then the first I. F. transformer until a minimum de- 
flection is obtained in the output meter. Go through these ad- 
justments a second time, as a slight readjustment may be necessary. 

When these adjustments are made, the set should perform 
at its maximum efficiency. However, due to the interlockin 
of adjustments, it is good practice to repeat the R. F. an 
oscillator line-up capacitor adjustments after completing 
alignment of the I. F. system. The correct method of doing 
this is given in the preceding section. 

Antenna Connections—It will be noted that three an- 
tenna terminals are provided at the rear of the receiver chassis. 
Two of these are used for the normal antenna and ground 
connections, while the third one is for use in connection with 
a shielded antenna system. ‘The tap eliminates the need for 
the transformer usually used for coupling the shielded line 
to the radio receiver. 

Stock No. 7717 shield kit, which comprises a lightnin, 
arrester, transformer assembly, a 200 mmfd. capacitor, an 
100 feet of shielded wire, is recommended. When such an 
antenna system is used, it is necessary to connect the 200 
mmfd. capacitor between terminals 1 and 2. This prevents 
the first R. F. circuit from being detuned and results in maxi- 
mum gain from the antenna. This capacitor is included with 
the Stock No. 7717 Kit. 

Automatic Record Changer—The automatic record 
changer used in this instrument is of simple design and ex- 
cellent construction. The various adjustments that may 
be required are shown in Figure G. A point to remember 
with this instrument is that it must always be level, other- 
wise proper operation will not be obtained. 


RADIOTRON SOCKET VOLTAGES (RADIO OPERATION) 


120 Volt A. C. Line—Volume Control and Sensitivity Control at Maximum—No signal being received 


Radiotron No. 


Cathode to Control | Cathode to Screen 


Cathode to Plate, 


Plate Current, 


Grid, Volts Grid, Volts Volts M. A. 
RCA-58 R. F. Bax 97 
RCA-56 Osc. —_ — 
RCA-58 Ist Det. 9.5 91 
RCA-58 I. F. 13 93 
RCA-58 A. V. C.-I. F. 8.5 92 


RCA-56 A. V. C. 


RCA-55 2nd Det. 


RCA-56 A. F. Driver 


RCA-56 A. F. Driver 


RCA-59 Power 
RCA-59 Power 


RCA-5Z3 Rect. 
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Testing Neon Level Indicating Lamps 


Two Neon Level Indicating Lamps are provided so that a 
visual indication of the recording level may be obtained at all 
times. These lamps normally give long service without at- 
tention. However, if failure occurs, and all circuits have been 
checked and eliminated as possible source of failure, the 


200,000 4. 


Figure E—Testing Circuit 


lamps may be easily checked as indicated in the circuit shown 
in Figure E. The method for checking involves testing for 
lighting between certain voltages. The lamps must not light 
before 52 volts have been applied and must not require a 
voltage greater than 64 volts to cause them to light. Lamps 
requiring different volt- 

ages from these are 


defective and must not —— 


be used. Gg 


ff 
Transfer Switch f eel 


. if 
Mechanism i 


The transfer switch i 
used in this model is v 
a special four-position 
rotory switch located 
on the front panel and 
operated in conjunc- 
tion with a two-posi- 
tion switch located in 
the chassis. The 
switches are coupled 
mechanically by means 
of a flexible shaft and 
operate as a single unit. 


In event that any 
part of the switching 
system is removed, in 
order to replace or re- 
connect the assembly, 
the following procedure 
should be observed. 
Refer to Figure F. 


TRANSFER SWITCH 
(FRONT VIEW) 


(a) Set the two-position switch located in the chassis to its 
extreme clockwise position, and attach the transfer 
switch to front panel of the cabinet in proper position 
as shown. Set the transfer switch at position 1. 


(b) Assemble the transfer switch end of the flexible shaft 
into the switch bracket. Place the “V” link loosely 
on end of shaft and tighten the pilot screw into its 
groove. 


(c) Assemble the other end of the flexible shaft to the two- 
position switch (on chassis) so that one set screw 
points directly back, when facing the chassis from the 
rear, and the other to the left. Then tighten one set 
screw. 
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(d) Set the “V” link, at rear of large switch, so that the 
lower corner is approximately flush with the lower 
side of the switch. Tighten one set screw. 

(e) Note the position of the pin as it approaches the “V” 
link when turning transfer switch clockwise toward 
position 2 and also when the pin approaches the “V” 
link when turning the transfer switch counter clockwise 
toward position 3 from position 4. In these positions 
the pin must contact the “V” at approximately the 
same points. 

(£) Tighten all remaining set screws at each end of the 
shaft. 


It will now be found that the transfer switch turns with 
maximum smoothness and the two-position chassis switch 
operates midway between positions 2 and 3 in either direction. 


Audio Circuits 
Figure G shows the schematic diagrams of the audio 
circuits that occur at each position of the transfer switch. 
A reference to these diagrams will enable the serviceman to 
quickly diagnose trouble in these circuits. 


TRANSFER SWITCH 


TWO-POSITION CHASSIS SWITCH 


Figure F—Transfer Switch Mechanism 
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SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination instrument 
is of a new design with an improved frequency range. While 
in physical appearance it is similar to that of the older type, 
details of construction are considerably different. It consists 
essentially of a chromium steel magnet, two thin pole pieces, 
a mechanism support and bracket, a coil, and an armature 
that is damped by means of an anchored damping block. 


The use of the anchored damping block eliminates any 
bad peaks in the frequency range. The frequency-response 
characteristic is substantially flat from 50 to 5,000 cycles. 


Replacing Magnet Coil, Pivot Rubbers, 
Armature or Damping Block 


In order to replace a defective coil or the hardened pivot 

rubbers (see Figure J), it is necessary to proceed as follows: 

(a) Remove the pickup cover by removing the center 
holding screw and needle screw. 


(b) Remove the pickup magnet and the magnet clamp 
by pulling them forward. 


(c) Unsolder the coil leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws and the damping block clamping 
screw. 


MAGNET 


DAMPING “BLOCK 


Figure [ 


(d) Remove screws A and B, Figure J, and then remove 
the mechanism assembly from the pole pieces. 


(e) The coil or the front pivot rubber may now be re- 
moyed and replaced. Te it is desired to replace the 
rear pivot bibbes then the end of the armature 
soldered to the mechanism support must be un- 
soldered and the damping block removed. The rear 
pivot rubber now may be replaced. After putting the 
pivot rubbers in place a new damping block should be 
fastened to the armature as outlined in instructions 
on replacing the damping block. 


(f) The mechanism should now be reassembled, except for 
the magnet, which must be magnetized. After being 
magnetized, the mechanism—with the pole pieces up- 
ward—should be placed so that the magnet may be 
slid from the magnetizer onto the pole pieces without 
breaking physical contact. After placing the pole 
pieces on the magnet, the entire assembly should be 
remagnetized thoroughly, being careful not to change 
the polarity obtained by the initial magnetization. 


(g) After assembling to the mechanism, the entire assem- 
bly should be fastened to the back plate by means 
of the screws provided, making sure the damping 
block is echvely clamped. At the same time, the 
metal dust cover must be placed in position. 


(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
is necessary to have the armature centered properly. 
The adjustment is made by loosening screws A and B 
(Figure J), and sliding the mechanism slightly in re- 
lation to the pole pieces. 


(i) The cover may be now replaced over the entire assem- 
bly, and the pickup returned to the tone arm. 
0846 


In assembling, it may be desirable to check the armature 
air gap by means of a small Feeler Gauge. This air gap should 
be nine mils on each side of the armature. However, a little 
practice with the needle in place will quickly disclose whether 
or not the armature is centered. : 


Replacing the Damping Block 
If it is desired to replace the damping block, it may be 
done in the following manner: 


(a) Disassemble the pickup as described under the pre- 
ceding section. 


MAGNET. “4AGNET CLAMP 


BRACKET Ss WA ARMATURE 


(BRIDGE) 


NEEDLE FRONT 
SCREW RUBBER 


MECHANISM 
TOIL SUPPORT 


NEEDLE 
Figure J 


(b) Remove the armature entirely by unsoldering it at its 
joint with the mechanism support. 


(c) Remove the damping block from the armature and 
clean the bushing for holding the damping block with 
emery paper. 4 


(d) Insert the armature through the new block so that it 
occupies the same position as that of the old. Also 
ascertain that the block is in correct vertical alignment 
with the armature. It will be noted that the hole in 
the damping block is somewhat smaller than the 
diameter of the armature. This is done so that a snug 


fit will be obtained. 


(e) After properly locating the damping block, a soldering 
iron should be applied to the armature so that the 
block will melt slightly at its point of contact with 
the armature. A special tip, constructed as shown in 
Figure K, will prove desirable for fusing the block 
in place. The iron should be applied long enough to 
slightly melt the block and cause a small bulge on 
both sides, but should not be applied long enough to 
cause any bubbling. The pickup should then be 
reassembled as described in the preceding section. 


Only rosin core solder should be used for soldering the coil 
leads in the pickup. Also rosin core solder should be satisfac- 
tory for resoldering the end of the spring in the hole in the 
mechanism, since both these parts have been preva 
tinned. In case the parts are not well tinned, it will be neces- 
sary to scrape the end of the spring and the hole in the mech- 
anism until bright. These parts may now be tinned by usin 
as a flux a water solution of zinc chloride (commonly calle 


Figure K 


acid flux), After tinning, dip the parts in water to wash off 
the acid flux and thereby prevent serious subsequent corrosion. 
After making sure that the pivot rubbers and damping block 
are properly in place, as described under (e) above, the 
armature may now be soldered in place in the mechanism by 
using rosin core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly square with 
respect to the mechanism, or otherwise it will be difficult if 
not impossible to center the armature in the air gap as ex- 


plained under (h). 


REPLACEMENT PARTS 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Resistor—18,000 ohms—Carbon type—l watt (R24)— 
Package of 5 

Cap—Contact cap—Package of 5 

Capacitor—9 mmfd. (C2)—Package of 2 

Resistor—1,500 ohms—Carbon type—4 watt (R8)— 
Package of 5 

Capacitor—400 mmfd. (C38) 

Resistor—100,000 ohms—Carbon type—% watt (R5)— 
Package of 5 

Resistor—100,000 ohms—Carbon type— % watt (R6, R7) 
—Package of 5 

Mount—Fuse mount 


Capacitor—1,200 mmfd. (C31) 

Resistor—2,000 ohms—Carbon ty pe— } 
Package of 5 

Resistor—800 ohms—Carbon type—34 watt (R19)— 
Package of 5 

Bracket— Noise suppressor or volume control lamp bracket. 


Socket—Noise suppressor. volume control lamp socket or 
tuning meter 

Shutter—High frequency tone control shutter 

Shutter—Low frequency tone control shutter 

Socket—High or low frequency tone control lamp socket. . 

Capacitor—0.05 mfd.—Located on antenna coil (C3) 

Capacitor—50 mmfd. (C19) 

Bracket—Station selector dial lam p—Mounting bracket... 

Socket—Station selector dial lamp socket 

Capacitor—0.25 mfd. (C33, C45) 

Capacitor—0.05 mfd. (C9, C22, C26) 

Capacitor—0.1 mfd. (C7, C13, C23, C25, C27) 

Capacitor—0.005 mfd. (C39) 

Screw—No. 10-32-14 set screw for bracket and bushing 
assembly—Package of 1 

Socket—7-contact Radiotron socket 

Arm—Range switch operating arm assembly—Comprising 
arm, link, studs and set screws 

Shaft—Shaft and bushing assembly for range switch operat- 
ing arm—Comprising two washers, shaft, bushing and nut. 

Capacitor—15 mmfd. (C8) 

Capacitor—0.] mfd. (C40) 

Capacitor—0.025 mfd. (C34) 

Resistor—7,400 ohms—Tapped at 3,800 and 500 ohms 
(R25, R26, R27) 

Reactor—Volume control compensating reactor (L15) 

Resistor—700 ohms—Carbon type—z watt (R18)— 
Package of 5 

Capacitor—80 mmfd. (C30) 

Fuse—2-ampere (F1)—Package of 5 

Capacitor—200 mmfd (C1) 

Switch—Radio-Phonograph switch (S9) 

Shield—Low or high frequency tone control light shield. . . 

Shield—Antenna, detector or oscillator shield 

Shield—R adiotron shield 


Shield—Radiotron tube shield top 

Cover—Fuse cover 

Reactor—Volume control series reactor (L16) 

Bracket—Bracket and bushing assembly for radio-phono- 
graph switch shaft—Located on receiver chassis 

Shield—R. F. Radiotron shield 

Resistor—20,000 ohms—Carbon type—3 watt (R15, R16). 

Resistor—500,000 ohms—Carbon ty pe— 4 watt—Located 
on antenna coil (R1)—Package of 5 

Spring—3-gang tuning condenser drive cord tension spring 
—Package of 10 

Resistor—200,000 ohms—Carbon type—%4 watt (R14, 
R34, R35, R36)—Package of 5 


C50) 3 
Resistor—400,000 ohms—Carbon type—% watt (R11, 
... R12, R13)—Package of 5 
Resistor—1,100 ohms—Carbon type—% watt (R23)— 
Packagesol- oop iurs a eare te A ela ene ate cee 
Resistor—60,000 ohms—Carbon type—% watt (R22)— 
Package of 5 
Cord—3-gang tuning condenser drive cord—Package of 5.. 
Socket—4-contact Radiotron socket 
Capacitor—650 mmfd. (C15)—Package of 5............. 
Resistor—2,500 ohms—Carbon type—% watt (R10)— 
Package of 5 
Coil—Oscillator coil (L5, L6, L7) 


DESCRIPTION 


Volunieleontrol (R207 91) .a. cos sts a mierelsle cn vfoce wie: ofelal’sinsa 24 
Tone control—Low frequency (R17).................6. 
Tone control—High frequency (R21)..............0005- 
Rheostat—Noise suppressor rheostat (R3)...........-..-. 
Epacitor—0; 005m fde (G37) era eateries cients :eietensic eteteleressvelele) se 
Swatch=—Range switcle vctessiciome ow one eile chee eit laterelsuateess 
Coil— Detector coil! (E35, L4) sna facets a- acto ons 
Dial—Tuning condenser dial and scale......... 
Coil——Antennaycolh (ids Ts RiaiGa))geeecne deieiieneioe 
Transformer—Audio driver transformer (T3) 
Transformer—First intermediate frequency transformer 
(E8ST 9 RRO 3GC205 C2 MC 2 Ave mee ercketteelcreiats| Palela cichel=l ae 
Transformer—A. V. C. intermediate frequency transformer 
(2 LS," C28 C29) Soares aciscictccvecslsrcrersigltus rte 
Transformer—Second intermediate frequency transformer 
CEOS LVL) Bie 53) ofc ce ogee aie eo etait ane acetone siete a le ene 
Capacitor pack—Comprising one 0.17 mfd., and one 0.7 
liiduicapacitors (C35t/C36)). cre nine sincere: 
Transformer—Interstage audio transformer (T2)........ 
G@apacitor——l Omntfds (CASs Gad) ian ccieeiet e cereleietetelemeeiets 
Reactor—Tone control reactor (L14)...........2000008. 


Capacitor pack—Comprising two 10.0 mfd. capacitors 
(GS2M EADY Fea rors arora coe areveuaretolewiatai le anetete ssntae elena ames 


Reactor—lilter reactor, (118) \..5 sslsrsiesarecte omiaieieislcleusis ie he 
Capacitor 10: Oimed (C49) See isicte a evsrereae aisle cretovateds siete 
Shield—Rectifier socket shield and capacitor............- 
Capacitor—Adjustable capacitor (C14).............200-- 
Drum—Dial drum with set screw and three dial mounting 

MAU EB Perse ve stsitieterele! waa teiate = oie ietreachant eater oie mete o Ryans age 
Socket—5-contact Radiotron socket. .... 00.6200 0800004+ 
Socket—6-contact Radiotron socket........050s00000008- 


Condenser—3-gang variable tuning condenser (C4, C5, C6. 
Glo Cli Ci2; Gl6, Gl7 | Gl8.j}S2,.S3;'S4..S5s:50)\. «ei a 

Transformer—Power transformer—105-125 volts—50-60 
GV CIEB GLE ier layce tated ker feel « ehcia ah eh arall Ma Dave ,avalle a dre 200 oe 

Transformer—Power transformer—105-125 volts—25-40 
CARE COC atti50 DOO OIL. B.Aub ENC Ca ORCI Re Bate Parone eee ae ee 


MOTOR BOARD ASSEMBLIES 
Spring—Trip lever latch tension spring—Package of 10... 
Washer—Spring washer, “U” type—Package of 10....... 
Roller—Guide roller assembly—Comprising bracket roller 

ATMS ULDES PUR tyes a steve oi sietesainlers ie: aiolanbA Sfaceere levee alvers 
Spring—Cable lever tension spring—Package of 10 
Hin gers rietionMx1g C0 )s1s ike (sa) o1sietesclode Va tort coat nia etsvole eke otek 
Pin——Manual indexclever pitty s.</:sc, adysieie else otboebere ss 
Serew— Manual index lever adjustment screw and nut— 

Pack ag erat ou atersmcac a teN eta ae hen eee oo ae 
Spring—Cam and gear paw] carrier tension spring—Pack- 

BSE OL UO er tra actor cod con stat Ocala ser eit ae oN ae 
Iiever—Cahlevley.er assem Diy s ais aeisic eis onesie a eek eee eee 
Screw—Trip lever clutch tension adjustment screw—Pack- 

BEE LOL LO Seance crebisie ts dvetanre mane ee wee Maken 


Plate—Actuating plate assembly... < : c. Kaw. c cae coccees 
Spring—Actuating plate spring—Package of 10.......... 
Cam—Cam and gear assembly. .:.........cecccesccec 
Pawl—Trip pawliassembly oj dats ewes fae ecieoremslend 
Lever— Manual index lever—Less pin.................. 
Lever— iT ripilevercassembly 2a, oie anise, brs ce Gos Soe 


Lever— Main lever and link assembly. ................. 
Cover—Metal cover for trip lever and friction finger as- 
Semlb Heseis haste sealcestaus obit auehale em cN eB ale mioveheteciara ale euakeve « 


MOTOR ASSEMBLIES 

Motor mounting spring washers and stud assembly—Com- 
prising three upper and three lower springs, six cup wash- 
ers, three spring washers, and three studs............. 
Motor—Motor complete—105—-125 volts—60 cycles 
Motor—Motor complete—105-125 volts—25 cycles 
Motor—Motor complete—105—125 volts—5S0 cycles 


EJECT ARM ASSEMBLIES 


LUIS YE Pola dl te in sistas ean Claes tae eo Some Contra 
Ball—Ball bearing—Package of 20...............02.00-- 
Plate—Ejector plate—Package of 5.............0.20005. 
Screw—Eject arm horizontal adjustment screw and nut— 
Packages theey cetaceans isurtelseiste coke ot ease eyo. ataass) cunvadimatayey e's, o75) sio03 
Roller—Counter balance roller—Located inside of eject arm. 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


wR 


— 
= 
los 


= 
ee 
al 


PL 139 (1-2) 


REPLACEMENT PARTS—Continued 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Sa DESCRIPTION 
3930 | Cushion—Counter balance cushion and bracket—Located 
inside of ejectarms Soo 400 oS os ee ee eee 
4054 | Bracket—Eject arm bracket assembly.................-- 
4055 | Post—Vertical adjustment post—Located on eject arm.... 
4056 | Yoke—Eject arm yoke assembly...............+e2.----- 
4057 | Shaft and collar—For eject arm. .............eeeeeeee- 
4058 | Collar—Eject arm shaft collar................eeecceee- 
4067 | Spring—Eject arm bracket spring—Package of 10........ 
4125 | Spring—Eject arm horizontal action tension spring— 
60 cyele operation—Package of 10.................--- 
4126 Spring—Eject arm horizontal action tension spring—For 
25 eycle operation—Package of 10................-..- 
7708 | Arm—KEject arm complete.............00ceeccecceeseee 
1109 » |" Gover—Eject arm, cover.a...2 8 een 
SWITCH ASSEMBLIES 
3322 || Switch—Motor switch: (S8).......s550cs.00 <wieceee cece sc 
3994 | Cover—Motor switch cover. ..........0eescceeccecssess 
6805 Switch assembly—Automatic switch complete............ 
10174 | Springs—Automatic brake springs—Package of 4......... 
10184 | Plate—Automatic brake latch plate—Package of 5........ 
PICKUP AND ARM ASSEMBLIES 
3388 | Screw—Pickup needle holding screw—Package of 10...... 
J7 200g) Gol— Pickup. coil(L20) 2. eee sey ee ene 
3137 “V Damper—Package-f,5 Se. aces cece s ce ec tee ene 
4062 | Rod—Automatic brake'trip rod............-.e0e0eeee-e 
4063 Screw—Pickup mounting screw assembly—Comprising one 
screw, one nut, and one washer—Package of 10......... 
4064 | Cable—Pickup arm cable—Package of 5..............--- 
4128 Armature—Pickup armatareé-2) 2 «Asc ne sete ene eee 
6811 Pickup—Pickup unit complete... ........pcccecceeccrdes 
6812 Cover Pickup Covers acca cater canic soe eee eae 
6813% |) Back=—Pickup: housing baekieiey hen soe one eee 
6814 | Cover—Pickup back cover:..:.......ccercccceeccccrecs 
6815 Esecutcheon—Pickup arm escutcheon with mounting rivets. . 
7707 Arm—Pickup arm complete, less escutcheon, pickup, pickup 
mounting screw, nut and washer..............ee+0e0-- 
TURNTABLE ASSEMBLIES 
3340 Washer—Thrust washer—Package of 2.................. 
3341 Pin—Groov-pin—Package of 2) 25.) js see cnenes cleo. 
3342 | Spring—Latch spring—Located on clamping ring—Pack- 
AGE GEDA ee oe ds hae loos meee eee ee oe ee ee 
3344 | Cover—Grease retainer cover—_ Package Of: 2,.n)a neeae 
3347 Spring—Speed shifter lever spring—Package of 2......... 
4065 Bushing—Speed shifter lever bushing—Package of 4...... 
6816 Ring—Clamp ring assembly—Comprising spring, latch 
lever, and -atads <.55.5 2d wale in cievas ein ee es ee 
6817 Sleeve—Sleeve complete with ball race................-- 
6818 | Lever—Speed shifter lever...........++-++. esse cece eel. 
7711 Lurntable-—Gomplete jsai4. vicien Semeeerc oe eee 
REPRODUCER ASSEMBLIES 
4131 Mounting assembly for reproducer — Comprising two 
plate, two bolts, two nuts, and two lockwashers........ 
4193 Board—Terminal- Board wens on molec ane ee 
6887 | Transformer—Output transformer (T4)................. 
9480 Reproducer,completexs. nian eo ores nice eee ee 
9481 Cone—Reproducer cone (L17)—Package of 5............ 
9490 | Coil—Field coil magnet and cone support (L19).......... 
RECORDING INDICATOR ASSEMBLY 
4161 Lamp Neon lamp wiaiann wes oneciotae aoa eee 
4162 Escutcheon—Recording indicator escutcheon............. 
4163 Serew—Screen, escutcheon, and terminal board mounting 
screw assembly—Comprising two screws, two spacers, 
twornuts and two lockwashers:5 2%).5.;se gee ce he tieioe foe 
4164 | Screen—Recording indicator lamp screen...............-. 
MICROPHONE ASSEMBLIES 
3216 | Cushion—Microphone rubber cushions—Package of 6..... 
4158 Socket— Microphone socketavje cnn soe eee 
4171 Plug—3-contact microphone plug...............-e+20--. 
6882 Microphone. complete. r05 oo hae et kc ee 
6883 || Cover—Microphone' ¢overs sia. racic bot n ene ence 
6884. Frame—Microphone frameé.ccc oy ouewese csesaeneene lle 
7533 Mechanism—Microphone mechanism...............--.. 
4034" Cord=Microphone cords. 22k oe eee ee 
CABLE ASSEMBLIES 
4151 Plug—Tone control or reproducer cable connector........ 
4152 Cable—Neon lamp cable—3-conductor with female section 
Of Conneclorwet eee eer cete Menten oath an. 
4153 Plug—Neon lamp connector plug........0.s+0+cccececcs 
4154 | Cord—Single conductor shielded—From volume control 
(R20) to-terminal board Sse 980. pe eee 
4155 Cord—Single conductor shielded—From low frequency 
tone control (R17) to tone control reactor (L14)........ 
4156 | Cable — 2-conductor shielded — From radio-phonograph 
switch (S9) to volume control (R20).................. 


List 
Price 


Stock 
No. 


4159 
6794 
6795 
6796 
6849 


6872 
6873 
6878 
6879 
6880 
6881 


65155-12 
65155-13 
65155-14 


List 
Price 


DESCRIPTION 


Cable — Microphone cable — 3-conductor from selector 
switch to microphone socket...........2.00ceeceeeees 
Cable—Single conductor shielded cable—From radio-phono- 
graph switch (S9) to phonograph volume control (R31).. 
Cable—Power cable—Phonograph motor cable—3-con- 
ductor with female section of connector plug........... 
Cable—2-conductor—Compartment lamp and operating 
awiten: Cablessck. sane cee en oe eee 
Cable—Single conductor shielded cable with female section 
of connector—From phonograph volume control to re- 
ceiver cable: is. aeuchatas cena stereos se mioceateeatete 
Cable — Reproducer cable — 8-conductor — Tapped and 
shielded with female section of connector..........-... 
Cable—Tone control cable—Two sections with female 
section of ConneCtOrs: accede ad ee een Tee 
Cable—Main cable—From selector switch to receiver 
chassis cable, to speaker cable, and input transformer.... 
Cable—Neon lamp cable—3-conductor with male section 
of connector—From chassis cable to neon indicator. ..... 
Cable—2-conductor—Motor cable from receiver cable to 
IMOLOM COMNGCEOE |<) ciajecie reistatstaretolsyelersialersiseheze (oie releiets teteneteee 
Cable—Tone control cable—2 sections with male section 
of connector—From receiver cable to selector switch.... 


MISCELLANEOUS ASSEMBLIES 


Scale—Tuning meter scale—Package of 5................ 
Secrew—No, 10-32-3%’’—Self locking set screw for flexible 
shaft—Package of 10..... esate he ala ishatane avs ve/arotk ole) 6 apne 
Motor mounting board spring, washer and stud assembly — 
Comprising one bolt, two ‘C” washers, one bottom 
spring, one top spring, two cup washers, one shakeproof 
washer, and one nut—Package of 1 set................ 
Shutter—Noise suppressor shutter................0eee0-- 
Shutter—Volume control shutter................... 
Switch—Compartment lamp switch (S7).. 
Socket—Compartment lamp socket...... 
Shade—Compartment lamp shade..................20-- 
Receptable—Needle receptacle. ............0ccecececeee 
Rest—Pickup restless. «cence ck eee Siete ee 
Weight-——Reeording: woightis2s2oe- oreo e ene 
Wrench—Trimmer adjustment wrench and screwdriver.... 
Radio-phonograph operating arm and pin—Fastened to 
SWILCH (arin... sac eanutin cue eis ties a ee eee 
Arm—Slotted arm for radio-phonograph switch—Fastened 
te:endrof flexible }shalt. 255 (taco ers ok cee eee tne 
Bracket—Bracket and bearing assembly for radio-phono- 
graph flexible shaft—Located on selector switch........ 
Escutcheon—Selector switch escutcheon—Package of 5.... 
Escutcheon—Phonograph volume control escutcheon—Pack- 
RECTORS sialacar sas stad Os Sete STE pats. Sede aieteyeieeeete 
Reser ee ohms—Carbon type— % watt (R37)—Pack- 
age o 


Pointer—Selector }switch pointer—Package of 5........... 
Screw—No. 10-32 dog point fillister head set screw for 
flextble* shaft—Package of 5.205.025 Fen. ee eee ee 


Hook— Microphone hook wiv: tka keane Seok Ue ee 
Escutcheon—Volume control escutcheon and color screen. . 
Escutcheon—Noise suppressor escutcheon and color screen. 
Escutcheon—High and low frequency escutcheon and color 
BCTCOMUS icfe cio wiv opeisile \ojuies 6: o.e/nto a ternle elelaluiire cis hierarete m-alatehate keane 
Bezel=Tuning meter bezel... see ce eo ue cee cna 
Volume control—Phonograph volume control (R31, S10).. 
Bearing and plate assembly—For radio-phonograph switch 
shaft—Located ontcabinet}acans jee ican Fe ee 
Transformer pack—Phonograph input transformer pack— 
Comprising one transformer, one reactor, one 0.008 mfd., 
one 0.06 mfd., one 0.18 mfd. capacitors, one 5,000 ohm, 
one 4,000 ohm and one 50,000 ohm resistors (T5, L21, 
(46). C475 G48; R28R29" R30). sone eee eee 
Rh par eae or recording selector switch 
(S11 


Shaft—Flexible drive shaft for radio-phonograph switch. . . 
Meter—Taning' meter y.v.7. foe ee ee Oe 


SPECIAL PARTS 
To be furnished on Special Order only. Delivery six to 
eight weeks. Prices quoted at time order is placed. 


Lid—Cabinetilid enn se ace e sikat anieminccinsnieron Melee 


Doors—Cabinet doors—Top—I pair matched finish....... 
Doors—Record pocket doors—1 pair matched finish... ... 
Cabinet complete sa 200% Fens Re oo ee 
Leg=Front deg. sacs silence 

Grille and grille cloth assembly 

Geeg=—-Back legs. 2s 3<ih3 cna Fa ros dee ee ee 
Panel—Control panels }.a.inccic: cee orien ee ee 
Hinge—Door hinge—4 complete hinges.................. 
‘Pall—Door pull—Package of 2.45.) cen eee ae 


Receiver Chassis complete—105-125 volts—50—60 cycles... 
Receiver Chassis complete—105—125 volts—25—40 cycles... 
Record Changer complete—105-125 volts—60 cycles...... 
Record Changer complete—105-125 volts—25 cycles...... 
Record Changer complete—105-125 volts—50 cycles...... 


_ LK 


.0863 {Full Discount Not Allowed. 
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Printed in U S. A. 
Sig. 24 


RCA Victor 
Model 381 “DUO” 


Twelve-Tube, Five-Band A.C. Automatic Radio-Phonograph 


SERVICE NOTES 


SERVICE DIVISION 


RCA Victor Company, Inc. 


Camden, N. J., U.S. A. 


A RADIO CORPORATION OF AMERICA SUBSIDIARY 
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RCA VicTOR MODEL 38! 


Twelve-Tube, Five-Band A. C. Automatic Radio-Phonograph 
SERVICE NOTES 


ELECTRICAL SPECIFICATIONS 


RLOresrey ht AtING yronais aL eds meusuo es aren date es ee He See as 
PRRCCHICIICVRECAUIO OS coe ata ES eet n eck eae hae apres 
Bower COUSuIMECION mt & Sarge chests tevin ts avis Ge a 


OU oe tet Seca ee ae eke eee 105-125 Volts 
Ss ee eR ee 25, 30, 40, 50 and 60 Cycles 
A TPS ae re et nL By ae Pr 170 Watts, 60 Cycles 


Type and Number of Radiotrons. ..4 RCA-6D6, 1 RCA-6A7, 3 RCA-76, 1 RCA-85, 2 RCA-42, 1 RCA-5Z3 


Sugin a Rrecuencys Wan Ge as a Modena ones eigheile eRe ets, eet a oi 


—Total 12 

Bands Xe. as 140 kK. C.-410 K. C. 

Band A....... 540 K. C.-1720 K. C. 

Ait er Wi ate Band B......1720 K. C.-5400 K. C. 


Band C....5400 K. C.-18,000 K. C. 
(Band D. .18,000 K. C.-36,000 K. C. 


Peiere attty IE VEGLUICTICICS ee eve tate te els P75 Ces TO CP-600)] RG a7 205K) C51 601k Cre 8.000 Ko. GC 
Ae PME TAISCOTLER OLED Ut Mine det, Mrayenne emis Corie “vets spa iad es panera alee eas aa aete = ses 8 Watts 
Buia PET UNNI) CISC ee A ti Nd ih Ce me tees Ee opis st Sg pee aeAra a wae Peto na woe Madi assy sxe ne, Saws /o Seye 16 Watts 


MivpcomMViaenctiClICkKUD aged. sardelic sehen tise 
ap ctOleinecorGrG Naneeres on, Sands wee mika ese Fics oars 
Wapacivywoisvecord hanger, emi aan te eee te oe 
Mir arable: SBCed Meare menace hen Hse recckne sce s 


This twelve-tube, five-band, all-wave radio-phono- 
graph combination instrument incorporates the latest 
and most advanced developments known to the radio 
and phonograph art. Supplementing the radio and 
record reproducing facilities of the instrument, 
additional facilities include an arrangement whereby 
records may be made, either of a favorite radio pro- 
gram or of voice or other sounds originating in the 
home. 

The radio facilities consist of a twelve-tube, five- 
band, all-wave superheterodyne radio receiver having 
a tuning range of from 140 K. C. to 36,000 K. C. 
except for one break between 410 K. C. and 540 K. C. 
Such an extreme range permits the listener to receive 
stations from all over the world in a manner not 
approached by other instruments. The tuning pange 
covers every broadcasting band used throughout the 
world today. 

A high degree of tonal fidelity is obtained through 
the use of ahigh-power, high-gain, low-distortion audio 
amplifier and a large-field, 10-inch electro-dynamic 
loudspeaker. A diode second detector further im- 
proves this characteristic. An aurally compensated 
volume control ensures to the listener the maintenance 
of this tone quality at all degrees of volume. High 
and low frequency tone controls provide a means 
whereby either the high or low frequency response may 


Ope LS eae hg Se ene Low Impedance, Viscaloid 
Bethe tar Wea eegt Breer tpt hatci cin ake a ter Record Ejector Type 
Sepia ta ee Fight 10-Inch and Seven 12-Inch Records 
Be ae Pes ee 33% R.P.M. and 78 R.P.M. 


iy OB CGS Sele 8 EE eee 43 Inches 
BOR oe Seo Pre Sean ae ng ER a ok eK 19 Inches 


be reduced as required by adverse operating conditions 
(station hum, static, etc.). 


Other features include a sensitivity control, two 
distinct automatic volume control systems, a special 
R. F. unit of high efficiency which greatly improves 
the noise to signal ratio for short-wave reception, and 
an automatic sensitivity change for the short-wave 
bands. The tuning dial is of the full vision ‘‘Airplane”’ 
type and is provided with a double-ratio vernier drive. 
Such a drive permits the user to tune either rapidly or 
slowly through stations, the slow speed being especially 
useful when receiving short-wave _ stations. 
“second’”’ or “‘band spread” indicator enables the 
operator to successfully log short-wave stations. 


The phonograph facilities of this instrument con- 
sist of the perfected automatic record changer in 
conjunction with the new viscoloid magnetic pickup 
and the amplifying and reproducing facilities of the 
radio receiver. The instrument will play manually or 
automatically either 78 R.P.M. or 33% R.P.M. 


records of ten or twelve inch diameter. 


The recording facilities permit the user to make 
either six-inch or ten-inch home-recording records of 
either radio programs or of sounds a? as voice, 
music, etc., originating in the home which are picked 
up by the microphone. 
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DESCRIPTION OF ELECTRICAL CIRCUIT 


RADIO 


The general circuit arrangement consists of an R. F. 
stage, a combined oscillator and first detector stage, 
two I. F. stages, a combined second detector, auto- 
matic volume control and ist A. F. amplifier, a push- 
pull audio driver stage and a push-pull Class A output 
stage. Plate and grid voltages are supplied by the 
RCA-5Z3 heavy duty rectifier combined with a suitable 
filtering system. In addition, a double channel A.V. C. 
stage is provided which uses two additional tubes. 
Figure 4 shows the over-all schematic circuit diagram 
while Figure 2 shows the R. F. assembly wiring. 


RE 48" DET. woae Gre 2N° DET. &A. F. 


NOTE: Band Dis similar 
to Band C except that 
no A. V. C. bias is ap- 
plied tothe R. F. and 1st 
detector tubes, the grid 
coils being grounded. 


Figure 3—Switching Arrangement of Automatic 
Volume Control Systems 


The signal enters the receiver through a shielded 
antenna lead and is applied to the grid of the R. F. 
tube through the antenna coupling transformer. The 
secondary of this transformer is tuned to the signal 
frequency by means of one unit of the gang-capacitor. 
The output of this stage is transformer coupled to the 
grid circuit of the first detector, which is also tuned to 
the signal frequency by a unit of the gang-capacitor. 


Combined with the signal in the first detector is the 
local oscillator signal, which is always at a 460 K. C. 
frequency difference (higher) from the signal frequency. 
A separate coil system and the third unit of the gang- 
capacitor are used in the oscillator circuit. 


In conjunction with these three tuned circuits it is 
well to point out that five different groups of tuned 
circuits are used, one group for each tuning band. A 
five-position selector switch is provided for selecting 
the band in which the desired signal is located. In 
addition to selecting the desired coil system, additional 
groups of contacts are provided for short-circuiting 
the preceding lower frequency R. F. and detector coils 
and the two preceding oscillator coils. This is to 
prevent ‘‘dead”’ spots due to absorption effects caused 
by the coils, the natural period of which without the 
gang-capacitor connected falls in the next higher 
frequency band. This gang switch also has additional 
contacts for performing other functions which will 
be discussed. 


The output of the first detector, which is the I. F. 
signal (460 K. C.), is fed directly through two tuned 
circuits to the grid of the automatic volume control 
I. F. amplifier stage. A coupling coil adjacent to the 
secondary of this transformer is connected directly to 
the signal I. F. stage, which is in effect parallel to the 
A. V.C., I. F. stage. Examining the signal amplifier 
further we find that the output of the first signal I. F. 
stage is applied through a transformer to the second 
I. F. stage and thence through a second transformer 
to the second detector. Both circuits of each trans- 
former are accurately tuned to the I. F. signal, which is 


aCOL Ke 


Further examining the A. V. C., I. F. stage it will 
be seen that the output of this stage is applied to the 
A. V. C. tube through an untuned I. F. transformer. 
The A. V. C. stage, which is an RCA-76, is operated 
as a straight rectifier, its plate being grounded and 
only the grid being used. This tube is shielded 
in the usual manner. A small grid voltage, approx- 
imately 5.0 volts, is maintained so that rectification 
does not occur until the signal level exceeds this 
grid voltage. When this occurs, a portion of the 
rectified signal produces a voltage drop across resistors 
R-18 and R-19. The drop across both of these resistors 
constitutes the automatic bias voltage for the R. F. 
stage. The drop across R-19 alone gives the automatic 


bias voltage for the first detector and first I. F. stage 
on bands X and A. 


RE iSORDEM: REL E Gan 


Figure g—Sensitivity Control Switching Arrangement 


Examining the second detector, the diode electrodes 
provide the detector action while the grid and plate 
give audio amplification. A portion of the rectified 
signal also gives a voltage drop across R-23, which is 
a second automatic volume control system for the 
receiver. The voltage drop is applied to the second 
I. F. stage in all bands and to the first detector and 
first I. F. stage in bands B and C. The change in 
automatic volume control systems is made by an 
additional group of contacts on the band selector 
switch. Figure 3 shows the switching arrangements 
for changing the A. V. C. system in the various bands. 


At this point, an explanation as to why two auto- 
matic volume control systems are used and why the 
sensitivity control is changed in different bands may 
be in order. 


2nd DET. & 1st A.F. 
85 e 


OUTPUT 
42 


Record Reproduction 


2nd DET. & 1st A.F. DRIVER 
8S 76 


Radio Recording 


2nd DET. & 1st A.F. DRIVER 


Home Recording 


Figure 5—Schematic Circuits of Audio Amplifier at each Selector Switch Position 


Two automatic volume control systems are used be- 
cause of the different receiving conditions in the various 
bands. For example, in the broadcast and long-wave 
band (X and A) signal levels are very high. Also due 
to the use of an aurally compensated volume control, 
a constant input to the second detector must be 
maintained. From this it is evident that the double 
channel I. F. automatic volume control is ideal. It 
maintains a constant input to the second detector and 
yet does not function on an extremely weak signal. In 
the short-wave bands, however, conditions are differ- 
ent. Signal strengths are always very low and 
fluctuate widely. For this reason it is important to 
have some automatic volume control action below 
the level at which the double channel system works. 
This is provided by the tube marked 2nd detector and 
4st A. F. which functions on the first detector and two 
I. F. stages on the short-wave bands. It should be 
noted that this action is present on the second I. F. 
stage on all bands. This further flattens the action of 
the double-channel system in bands X and A. 


At this point it is well to examine the sensitivity 
control, which also changes on“different bands. The 
sensitivity control adjusts the residual bias on the R. F. 
and first detector stages in bands X and A while it con- 
trols the R. F., 1st detector and both I. F. stages on 
bands B, C, and D. Figure 4 shows the switching 
arrangement used. 


The sensitivity control is changed so that in bands 
X and A it controls the R. F. and 1st detector while in 
bands B, C, and D it controls the R. F., 1st detector, 
4st I. F. and 2nd I. F. stages. The reason for this is 
that for a given degree of sensitivity in bands X and A 
the residual bias will be considerably higher in the 
R. F. and 1st detector stages than in the bands B, C, 
and D used. This is to prevent possible overloading 
of these stages due to the high-signal strengths en- 
countered in bands X and A. Also, in bands B, C, 
and D, for a given degree of sensitivity the R. F. stage 
operates at a higher gain, which gives an improved 
signal to noise ratio. This is caused by the paralleling 
of the sensitivity control with an 850-ohm resistor in 


these bands. 


Returning to the second detector, we find its output 
circuit is coupled to the grid circuit of the driver stage 
through a compensated volume control system, tone 
control system and transformer. The volume control 
uses two stages of compensation, which serves to 
increase the high and low frequencies as the volume is 
reduced. This compensates for the natural loss in 
sensitivity of the human ear to the high and low 
frequencies at low sound levels. A low and a high 
frequency tone control enables the listener to alter the 
fidelity of the receiver to his individual taste. 


The driver stage, which is a pair of RCA-76 Radio- 
trons connected in push-pull, is transformer coupled 
to a pair of RCA-42’s which are the output stage. 
A feature of the output stage is the use of fixed bias, 
which reduces distortion and increases the available 
output. This is accomplished by the use of the drop 


across R-38 and R-39, which carries the entire D. C. 
output from the rectifier. Naturally the output stage 
uses but a portion of the total rectified current and 
current variations in it will have but little effect. on 
the drop across the resistor. 

The output of the power stage is coupled through a 
step-down transformer to the voice coil of the loud- 
speaker. A separate winding, which is shunted-by a 
capacitor, has been provided in this transformer which 
gives a very sharp, high-frequency cut-off for the entire 
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Figure 6—Loudspeaker Wiring 


audio system. This greatly reduces the reproduction of 
any high-frequency interchannel interference or other 
disturbance of a high-frequency character which is 
outside of the useful musical range. 


The loudspeaker used is of the large-field ten-inch 
type. It is fully capable of handling the high-power, 
high-quality output of the receiver and converting it 
into faithful sound reproduction. 


Figure 6 shows the loudspeaker wiring while 
Figure 7 shows the chassis wiring diagram. Figure 9 
shows the assembly wiring diagram. 


PHONOGRAPH AND RECORDING 


The record reproducing facilities consist of a low 
impedance magnetic pickup with its associated 
inertia type tone arm, a compensated volume control, 
the audio amplifier of the receiver and the loudspeaker 
of the receiver. The radio receiver is made inoperative 
by the switch used for changing to record reproduction. 


The recording facilities use the audio amplifier of 
the radio receiver, the output of which is connected to 
the magnetic pickup instead of the voice coil-of the 
loudspeaker. The input to the amplifier may be either 
from the microphone or from the radio receiver, 
depending on whether radio recording or home re- 
cording is desired. It should be noted that when radio 
recording is being used, the loudspeaker is connected 
across the output through a resistor so that the program 
being recorded may be monitored at the same time. 


Figure 5 shows schematic circuit diagram of the 
audio circuits at each of the four selection switch 
positions, 
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SERVICE DATA 


(1) LINE-UP PROCEDURE 


The line-up procedure of this receiver is somewhat 
involved and it is important that these instructions be 
carefully followed when making adjustments. Properly 
aligned, this receiver has outstanding performance; 
improperly aligned, ic may be impossible to receive 
signals on all bands. 


Equipment 
To properly align this receiver, the following 
equipment must be used. This is a modulated R. F. 
oscillator having proper frequency range, an output 
indicator, an alignment tool, a tuning wand, and a 
“dummy” Radiotron RCA-76. These parts have 
been developed by the manufacturer of this receiver 


Figure 8—Location of Various Coils in Shields 


for use by service men to duplicate the original factory 
adjustments. The “dummy” Radiotron, RCA-76, is 
obtained by removing one heater prong from an other- 
wise perfect tube. 


Checking with Tuning Wand 


Before making any R. F., oscillator or first detector 
adjustments, the accuracy of the present adjustments 
may be checked by means of the tuning wand (Stock 
No. 6679). The tuning wand consists of a bakelice 
rod having a brass cylinder at one end and a special 
finely divided iron insert at the other end. Inserting 
the cylinder into the center of a coil lowers its induc- 
tance, while inserting the iron end increases its induc- 
tance. From this it is seen that unless the trimmer 
adjustment for a particular coil is perfect at alignment 
frequencies, inserting one end of the wand may 
increase the output of a particular signal. A perfect 
adjustment is evidenced by a lowering of output when 
either end of the wand is inserted into a coil. 


The shields over the R. F. coil assembly have a 
hole at their top for entrance of the tuning wand. The 
location of the various coils inside of the shield is 
shown in Figure 8. An example of the proper manner 
of using the tuning wand would be to assume the 
external oscillator were set at 1720 and the signal 
tuned in. The A. V. C. tube would be replaced by 
the ‘dummy’? RCA-76 and the output indicator 
connected across the voice coil of the loudspeaker. 
Then the tuning wand should be inserted, first one end 
and then the other end, into the top of the three trans- 
formers at the left of the R. F. assembly, facing the 
front of the chassis. A perfect adjustment of the 
trimmer would be evidenced by a reduction in output 
when each end of the wand is inserted in each of the 
three transformers. If one end—for example, the iron 
end—when inserted in one coil caused an increase in 
output, then that circuit is low. Ain increase in the 
trimmer capacitance would be the proper remedy. 


(2) I. F. TUNING CAPACITOR ADJUSTMENTS 


Although this receiver has three I. F. stages, two for 
the signal and one for the A. V. C., only three trans- 
formers having six adjustable capacitors require ad- 
juscment. The fourth transformer is in the A. V. C. 
circuit and is broadly tuned, not requiring adjustments. 
The transformers are all peaked, being tuned to 


ZOO CG, 


A detailed procedure for making this adjustment 
follows: 


(a) Connect the output of an external oscillator 
tuned to 460 K. C. between the first detector grid and 
ground. Connect the output indicator across the voice 
coil of the loudspeaker. Replace the A. V. C. tube in 
the receiver with the ““dummy’’ RCA-76. 


(b) Place the oscillator in operation at 460 K. C.; 
place the receiver in operation and adjust the station 
selector until a point is reached (Band A) where no 
signals are heard and turn both the volume and sensi- 
tivity controls to their maximum position. Reduce 
the oscillator input until a slight indication is obtained 
in the output indicator. 


(c) Refer to Figure 10. Adjust each trimmer of 
the I. F. transformers until a maximum output is ob- 
tained. Go over the adjustments a second time. 


This completes the I. F. adjustments. However, it 
is good practice to follow the I. FP. adjustments with 
the R. F. and Oscillator adjustments due to interlock- 
ing which always occurs. 


(3) R. F. OSCILLATOR AND FIRST DETECTOR 


ADJUSTMENTS 


Four R. F., oscillator and first detector adjustments 
. . oe ” oe ” J , 
are required in bands ‘‘X”’ and “‘A.”’ Three are required 
in bands ‘‘B” and ‘‘C”’ while none are required in band 
“D.”” Band ‘“‘D” uses the second harmonic of the 
oscillator while the detector and R. F. coils do not 
have trimmers. 
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To properly align the various bands, each band must 
be aligned individually. The preliminary set-up re- 
quires the external oscillator to be connected between 
the antenna and ground terminals of the receiver. 
The output indicator must be connected across the 
voice coil of the loudspeaker while the ‘‘dummy”’ 
RCA-76 must be placed in the A. V. C. socket. 
The sensitivity and volume controls must be at their 
maximum position and the input from the oscillator 
must be at the minimum value possible to get an 
output indication under these conditions. In the high- 
frequency bands, it may be necessary to disconnect the 
oscillator from the receiver and place it at a distance 
in order to get a sufficiently low input to the receiver. 

The Dial Pointer must be properly set before starting 
any actual adjustments. This is done by turning the 
variable capacitor until it is at its maximum capacity 
position. One end should point exactly at the hori- 
zontal line at the lowest frequency end of band “‘A,”’ 
while the other end should point to within 4%” of the 
horizontal line at the highest frequency end of band ‘‘A.”’ 

Figure 10 shows the location of the trimmers for each 
band. Care must be exercised to only adjust the 
trimmers in the band under test. 


Band “’X” 


(a) Tune the external oscillator to 410 K. C., set 
the pointer at 440 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 

(b) Shift the external oscillator to 175 K. C. Tune 
in the 175 K. C. signal irrespective of scale calibration 
and adjust the series trimmer marked 175 K. C. on 
Figure 10, for maximum output, at the same time 
rocking the variable tuning capacitor. Then readjust 


at 410 K. C. as described in (a). 


Band “A” 


(a) Tune the external oscillator to 1720 K. C., set 
the pointer at 1720 K. C. and adjust the oscillator, 
detector and R. F. trimmers for maximum output. 

(b) Shift the external oscillator to 600 K. C. Tune 
in the 600 K. C. signal irrespective of scale calibration 
and adjust the series trimmer, marked 600 K. C. on 
Figure 10, for maximum output, at the same time 
rocking the variable tuning capacitor. Then readjust 


at 1720 K. C. as described in (a). 


Band “’B” 


(a) Tune the external oscillator to 5160 K. C., and 
set the pointer at 5160 K. C. Adjust the oscillator trim- 
mer for maximum output. The trimmer should be 
set at the first peak obtained when increasing the 
trimmer capacitor from minimum to maximum. 

(b) Check for the image signal, which should be 
received at approximately 4240 on the dial. It will 
be necessary to increase the external oscillator output 
for this check. 

(c) The antenna and detector trimmers should now 
be peaked for maximum output. 


Band “C” 


(a) Tune the external oscillator to 18,000 K. C., 
and set the pointer at 18 M. C. Adjust the oscillator 
trimmer for maximum output. The trimmer should 
be set at the first peak obtained when increasing the 
trimmer capacity from minimum to maximum. 

(b) Check for the image signal, which should be 
received at approximately 17,080 on the dial. It may 
be necessary to increase the external oscillator output 


for this check. 
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Figure 10—Location of Various Trimmer Capacitors 


(c) Reduce the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal 
disappears. The first detector circuit is then at the 
oscillator frequency and the RCA-6A7 tube is blocked. 
Then increase the capacity of the detector trimmer, 
while rocking the tuning capacitor, until the signal is 
peaked for maximum output. 


(d) The antenna trimmer should now be peaked for 
maximum output. It is not necessary to rock the 
main tuning capacitor while making this adjustment. 


Band “D” 


No adjustments are required for Band D. 


(5) VOLTAGE READINGS 


The following voltages are those at the various 
tube sockets while the receiver is in operating con- 
dition. No allowance has been made for currents 
drawn by the meter, and if low-resistance meters are 
used, such allowances must be made. Figure 13 shows 
the location and voltage at each socket contact. 


(6) TESTING NEON LEVEL INDICATING LAMPS 


Two Neon Level Indicating Lamps are provided so 
that a visual indication of the recording level may be 
obtained at all times. These lamps normally give 
long service without attention. However, if failure 
occurs, and all circuits have been checked and elimi- 
nated as possible source of failure, the lamps may be 
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Figure 11—Testing Circuit 


easily checked as indicated in the circuit shown in 
Figure 11. The method for checking involves testing 
for lighting between certain voltages. The lamps 
must not light before 52 volts have been applied and 
must not require a voltage greater than 64 volts to 
cause them to light. Lamps requiring different volt- 
ages from these are defective and must not be used. 


RADIOTRON SOCKET VOLTAGES 


Maximum Sensitivity—No Signal—120-Volt A. C. Input 


CATHODE TO Screen Grip To PLATE TO CaTHODE HEATER 
Rapiotron No. Grounb, GrRounb, Grounp, Current, VoLts, 
VoLts Vo.tts VoLts yaNe A. 
RCA-6D6—R. F. DES 100 234 8.8 6.3 
Osc. = Say 
RCA-6A7 2. |~3 2 = 3.0 10.9 6.3 
Det. 100 238 
RCA-6D6—41st I. F. 7.0 100 Z36 De) 633 
RCA-6D5—2nd I. F. 7/40) 100 236 Se 6.3 
RCA-6D6—A. V. C.-l. F. 6.0 100 236 4.0 6.3 
RCA-76—A. V. C. 4.7 — ) ) 6.3 
RCA-85—2nd Det. 0 —— 60 Tae 6.3 
RCA-76—A. F. 11.0 — 235 Sh) 6.3 
RCA-76—A. F. 11.0 — 235 5:5 65) 
RCA-42—Power 0 240 365 23.0 6.3 
RCA-42—Power 0 240 365 23.0 6.3 
RCA-5Z3—Rectifier — — 768-384 104.0 5.0 
RMS 


Power Transformer connected to 120-volt Tap 


(7) SERVICE DATA ON MAGNETIC PICKUP 


The Magnetic Pickup used in this combination 
instrument is of a new design with an improved 
frequency range. While in physical appearance it is 
similar to that of the older type, details of construction 
are considerably different. It consists essentially of a 
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Figure 12—Details of Magnetic Pickup 


chromium steel magnet, two thin pole pieces, a 
mechanism support and bracket, a coil, and an 
armature that is damped by means of an anchored 
damping block. 

The use of the anchored damping block eliminates 
any bad peaks in the frequency range. The frequency- 
response characteristic is substantially flat from 50 to 
5,000 cycles. 


(8) REPLACING MAGNET COIL, PIVOT RUB- 
BERS, ARMATURE OR DAMPING BLOCK 
In order to replace a defective coil or the hardened 


pivot rubbers (see Figure 15), it is necessary to proceed 
as follows: 


(a) Remove the pickup cover by removing the 
center holding screw and needle screw. 


(b) 
(c) 


(f) 


(g) 


Remove the pickup magnet and the magnet 
clamp by pulling them forward. 


Unsolder the coil leads and remove the 
mechanism assembly from the back plate by 
releasing the two mounting screws and the 
damping block clamping screw. 


Remove screws A and B, Figure 15, and then 
remove the mechanism assembly from the 
pole pieces. 


The coil or the front pivot rubber may now be 
removed and replaced. If it is desired to 
replace the rear pivot rubber, then the end of 
the armature soldered to the mechanism support 
must be unsoldered and the damping block 
removed. The rear pivot rubber now may be 
replaced. After putting the pivot rubbers in 
place a new damping block should be fastened 
to the armature as outlined in instructions on 
replacing the damping block. 


The mechanism should now be reassembled, 
except for the magnet, which must be mag- 
netized. After being magnetized, the mech- 
anism—with the pole pieces upward—should 
be placed so that the magnet may be slid from 
the magnetizer onto the pole pieces without 
breaking physical contact. After placing the 
pole pieces on the magnet, the entire assembly 
should be remagnetized thoroughly, being care- 
ful not to change the polarity obtained by the 
initial magnetization. 


After assembling to the mechanism, the entire 
assembly should be fastened to the back plate 
by means of the screws provided, making sure 
the damping block is securely clamped. At 
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ALL D.C. VOLTAGES ARE TO GROUND 
Figure 13—Radiotron Socket Voltages 
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the same time, the metal dust cover must be 
placed in position. 

After remagnetizing, it is necessary to correctly 
center the armature. This may be done quite 
accurately by feeling its play after the needle is 
inserted. AQ little practice will quickly show 
which way an adjustment is necessary to have 
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Figure 15—Pickup Nomenclature 


the armature centered properly. The adjust- 
ment is made by loosening screws A and B 
(Figure 15), and sliding the mechanism slightly 
in relation to the pole pieces. 

The cover may be now replaced over the entire 
assembly, and the pickup returned to the tone 
arm. 


(i) 


In assembling, it may be desirable to check the 
armature air gap by means of a small Feeler Gauge. 
This air gap should be .009’’ on each side of the 
armature. However, a little practice with the needle 
in place will quickly disclose whether or not the 
armature is centered. 


(9) REPLACING THE DAMPING BLOCK 


If ic is desired to replace the damping block, it may 
be done in the following manner: 


(a) 
(b) 
(c) 


Disassemble the pickup as described under the 
preceding section. 

Remove the armature entirely by unsoldering 
it at its joint with the mechanism support. 
Remove the damping block from the armature 
and clean the bushing for holding the damping 
block with emery paper. 

Insert the armature through the new block so 
that it occupies the same position as that of the 
old. Also ascertain that the block is in correct 
vertical alignment with the armature. It will 
be noted that the hole in the damping block is 


(d) 


somewhat smaller than the diameter of the 
armature. This is done so that a snug fit will 
be obtained. 


After properly locating the damping block, a 
soldering iron should be applied to the armature 
so that the block will melt slightly at its point 
of contact with the armature. A special tip, 
constructed as shown in Figure 16, will prove 
desirable for fusing the block in place. The 
iron should be applied long enough to slightly 
melt the block and cause a small bulge on both 
sides, but should not be applied long enough to 
cause any bubbling. The pickup should then 
be reassembled as described in the preceding 
section. 


(e) 


Only rosin core solder should be used for soldering 
the coil leads in the pickup. Also rosin core solder 
should be satisfactory for resoldering the end of the 
spring in the hole in the mechanism, since both these 
parts have been previously tinned. In case the parts 
are not well tinned, it will be necessary to scrape the 
end of the spring and the hole in the mechanism until 
bright. These parts may now be tinned by using as a 
flux a water solution of zinc chloride (commonly 
called acid flux). After tinning, dip the parts in water 
to wash off the acid flux and thereby prevent serious 
subsequent corrosion. After making sure that the 
pivot rubbers and damping block are properly in place, 


i) 


Figure 16—Special Soldering-Iron Tip 

as described under (e) above, the armature may now 
be soldered in place in the mechanism by using rosin 
core solder, since the parts are now tinned. Care 
must be exercised to get the needle hole perfectly 
square with respect to the mechanism, or otherwise it 
will be difficult if not impossible to center the armature 
in the air gap as explained under (h), section (8). 


(10) AUTOMATIC RECORD CHANGING 
MECHANISM 


The automatic record changer used in this instru- 
ment is of simple design and fool-proof construction. 
Under normal operating conditions service difficulties 
should be negligible. However, in event adjustments 
are required, a reference to Figure 14 will disclose the 
proper method of making all adjustments. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


Stock 
No. 


DescrieTION 


RECEIVER ASSEMBLIES 


Bracket—Low frequency tone or volume con- 
trolsmonnemesbracket sanenn eee or ee eee 


Bracket—High frequency tone control mount- 
ing: bratkete= tee a eas tae nate cone 


Cap—Contact cap—Package of 5........... 
Capacitor—30 mmfd. (C64) 22.0... 000: 
Capacitor—80 mmfd. (C52)—Package of 5.. 


Capacitor—250 mmfd.—Located on second 
intermediate frequency transformer (C39, 


G46) —Packaceiol Senn ner ate aie eee 


Capacitor—500 mmfd. (C33, C53)—Pack- 
age of 5 


Capacitor—1120 mmfd. (C54)............ 
Capacitor—.004 mfd. (C66).............. 
Capacitor—.005 mfd. (C62, C63).......... 
Capacitor—.005 mfd. (C65).....:......... 
Capacitor—.01 mfd. (C61)............... 
Capacitor—.05 mfd. (C36, C44, C48)...... 
Capacitor—.025 mfd. (C42, C58).......... 
Capacitor—.1 mfd. (C32, C41, C43, C51)... 
Capacitor —1 mfd? (C37, C38, G47).= 8. 
Capacitor—.035smida( E57) aoe nee eee 
Gapacitor—10) mfds (C67) aon ae eae 
Gapacitor——_118 mfdhi(C68) sare ee eee ee 


Capacitor pack—Comprising one .15 mfd. 
and one .5 mfd. capacitors (C59, C60).... 


Capacitor pack—Comprising one 4., one 8. and 
one 10. mfd. capacitors (C55, C69, C70)... 


Clamp—Electrolytic capacitor clamp........ 
Coil—Second detector plate choke coil (L38). . 
Cover—Fuse mount cover..............-- 


FPuse—3-ampere—Package of 5............ 
Mount—Fuse mount 105—125-volt instru- 


Reactor—Tone control reactor (L39)........ 
Reactor—Volume control compensating re- 
acto®: (140) st. ste ee oe ee 
Resistor—270 ohms—Carbon type—]4 watt 
(R3, R7, R14, R20)—Package of 5...... 
Resistor—700 ohms—Carbon type—14 watt 
(R30) Packagelof Since ae eee 
Resistor—800 ohms—Carbon type—14 watt 
(R29) Backage:o til Ose = aie ae ae 
Resistor—850 ohms—Carbon type—]4 watt 
(R21) -——Packageof Sa cea ae eee 
Resistor—1 ,000 ohms—Carbontype— 4 watt 
(RO, R10, R13, R15, R16, R22, R35)— 
Package of 10 Sn proce th on eee ie eee 
Resistor—25,000 ohms—Carbon type—l4 
WatlN(ILO/)——hackagerot ont tes een 
Resistor—60,000 ohms—Carbon type—14 
watt (R32Z,)—Package of 5.:...2::....2. 
Resistor—100,000 ohms—Carbon type—l4 
watt (R11, R17)—Package of 5........ 
Resistor—200,000 ohms—Carbon type—l4 
watt—Located on third I. F. transformer 
(R23)==Packaceob Spee ie eee 
Resistor—400,000 ohms—Carbon type—\¥% 
watt (R18, R19)—Package of 10........ 


List 


Price 


Stock 
No. 


6242 
3413 
2240 
5817 


6997 


7804 
BASS 


3683 
4452 


7800 
3859 
7484 
6676 
7485 
7796 
7795 
7797 
7794 


7785 
7791 


9505 
9506 


7792 


7793 


7786 


7798 


DescripTION 


Resistor—2 megohms—Carbon type— 4 watt 
(R24°R33) Package of saae ea See oe 


Resistor—5,000 ohms—Carbontype— watt 
(R26)—Package of Saree eee 

Resistor—30,000 ohms—Carbontype—1 watt 
(R36) 


Resistor—Total resistance 14,470 ohms with 
160—60-350—7150 and 6750 ohm sections 
(R38, R39, R40, R441, R42)............ 

Rheostac—Noise suppressor rheostat (RAS 

Shield—First I. F., AVC—I. F. or second I. F. 
Radiotron-shieldta, naan eee ee eee 

Shield—Radiotron shield top.............. 

Shield—Second detector or AVC Radiotron 
shield 24h cess dome vete eee 

Shield—Shield for intermediate frequency coils. 

Socket—4-contact rectifier Radiotron socket. . 

Socket—5-contact AVC Radiotron socket.... 

Socket—6-contact output Radiotron socket... 

Socket—6-contact driver Radiotron socket... 

Switch—Operating switch (S13)........... 

Tone control—Low frequency (R27)........ 

Tone control—High frequency (R34)....... 

Transformer—AVC intermediate frequency 
transtoumers(123 4e1s35)) i) eee ee 

Transformer—Driver transformer (T3)...... 

Transformer—First intermediate frequency 
transformer (L29, L30, L31, C33, C34, C35) 

Transformer—Power transformer 105—125- 
volt, 50=60 icyele( (12) Ee ee eee 

Transformer — Power transformer 105-125 
volts)s25-40 tcycles was nie ann eee ee 

Transformer—Second intermediate frequency 
ates (237335 C30, C40 C45: 


Transformer pack—Comprising one reactor 
and interstage transformer (L41, T2)...... 


Volume control—Radio and Phonograph (R31) 


R. F. UNIT ASSEMBLIES 


Capacitor—4.5 mmfd. (C10).............. 
Capacitor—50 mmfd. (C19)—Package of 5.. 
Capacitor—300 mmfd. (C8).............. 
Capacitor—360 mmfd. (C28)............. 
Capacitor—14120 mmfd. (C25)............ 
Capacitor—2850 mmfd. (C23).....<...... 
Capacitor—2850 mmfd. (€20)...+.2...... 
Capacitor—_0.0simitdes( G59 C15) ee 
G@apacicor—O0Mamfd-1(G7,1C16) 2) ae 
Capacitor—0. 1 imfda(COn G51) see ee 
Capacitor—Adjustable capagitor (C27, C30).. 
Clamp—Antenna lead clamp and screw— 

Packagerof10). 3 eer ce en eee ee 
Coil—Antenna coil—Band “‘D”’ (L1, L2)... 
Coil—Antenna coil—“‘B’—‘‘SW”’ (L3, L4, 

17 ES Cl G3) reer ee ee Sethe 


List 


Price 


$1.00 


1.00 


2335 


Sig. 25 


REPLACEMENT PARTS—(Continued) 


DescrieTION 


Coil—Antenna coil—‘‘PB”—"‘LW”’ (L5, L6, 
io, L10;,C2. (C4) 

Coil—Detector coil—‘‘B-SW”’ (L413, L414, 
Letp eS e Gla es Ci3)) 

Coil—Detector coil—‘‘PB-LW”’ (L415, L16, 
POM EZOTGi2 neta 


Coil—Detector coil—Band ‘“‘D’’ (L14, L142). 


Coil—Oscillator coil—‘‘B-SW” (L21, L22, 
[Lay LIX) (C2. (CS) 

Coil—Oscillator coil—‘‘PB-—LW”’ (L23, L24, 
L27, L28, C24, C29) 


Condenser—3-gang variable tuning condenser 


(C65 Cie G2 1) 


Lead—Shield single-conductor antenna lead. . 


Resistor—1,000 ohms—Carbon 
watt (R5)—Package of 10 

Resistor—60,000 ohms—Carbon type—Y% 
watt (R8)—Package of 5 

Resistor—100,000 ohms—Carbon type—l4 
watt (R1, R12)—Package of 5 

Resiscor—100 ohms—Flexible type (R2, R6) 
—Package of 10 

Shield—Antenna, detector or oscillator coil 


shield 


type—l4 


Shield—First detector oscillator coil shield... 


Shield—Radiotron shield top 
Shield—R. F. amplifier Radiotron shield 
Socket—Dial lamp socket ‘ 
Sockec—6-contact Radiotron socket 
Socket—7-contact Radiotron socket 
Strip—Terminal strip engraved ‘ANT—GND 
Switch—Range switch (Si, S2, S3, S4, S5, 
S6,S7, S8,'S9,, S10; Sid" S12) 


CABLE AND PLUG ASSEMBLIES 


Cable — 3-conductor — Recording indicator 
cable—With female section of connector 
plug—Stock No. 4153—One end connected 


to resistor board 


Cable—3-conductor with spade terminals— 
Phonograph chassis cable—One end con- 
nected to selector switch, other end to 
terminal board 


Cable—3-conductor—Reproducer cable with 
spade terminals 


Cable—Input transformer cable—3 branches 
—wWith 2 male and one female section of 
connector plugs—Stock Nos. 4571, 4574 
and 6123 : 


Cable—Input transformer—One end con- 
nected to selector switch—W ith two female 
sections of connector plugs—Stock Nos. 
4153 and 4574 


Cable—Microphone cable—One end con- 
nected to microphone receptacle—3-con- 
ductor with male section of connector plug 
—Stock No. 4574 

Cable—Recording indicator cable—One end 
connected to indicator with one male and 
one female section of connector plug— 


Stock Nos. 4573 and 6123 


List 
Price 
$2.10 

74a 5) 


2.05 
.70 


1.62 
1.70 


4.42 


Stock 
No. 


Aoo2) 


4554 


4153 


4573 


4571 


6123 


4577 


4574 


DescrieTIon 


Cable—2-conductor—Motor power cable— 
With three female sections of connec- 
tor—Stock No. 4573 


Cable—Volume control cable—One end con- 
nected to selector switch, other end to vol- 
ume control and low frequency tone control. 

Plug—Female section of 4-contact connector 
plug—Used with following cables—Stock 
No. 4547 and 4576 

Plug—Female section of 2-contact connector 
plug—Used with dial lamp cord and fol- 
lowing cables—Stock Nos. 4551 and 4552. 

Plug—Female section of 6-contact connector 


plug—Used with cables—Stock Nos. 4549 


Plug—Male section of 4-prong connector 
plug—Used with the following cables— 
Stock Nos. 4549 and 4551 

Plug—Male section of 2-prong connector 
plug—Connected to terminals Nos. 4, 2, 3 
and 4 of selector switch 

Plug—Male section of 6-prong connector plug 
—Used with cables Stock Nos. 4550 and 
4549 


DRIVE ASSEMBLIES 


Arm—Band indicator operating arm 
Ball—Steel ball for variable condenser drive 
assembly—Package of 20 


Clutch—Tuning condenser drive clutch as- 
sembly—Comprising drive shaft, balls, 
ring, spring and washers assembled 


Dial—Station selector dial 

Drive—Variable tuning condenser drive as- 
sembly complete 

Gear—Spring gear assembly complete with 

ub pinion, gear cover and spring 

Indicator—Band indicator—Celluloid-lettered 
D-C-B-A-X 

Pointer—Sration selector main pointer—Large. 


Pointer—Station selector vernier pointer— 


Screw—No. pone} " square head set screw 
for variable condenser drive assembly— 
Package of 10 

Spring—Band indicator and arm tension 
spring—Package of 5 


Stem—Pointer stem assembly 


Stud—Band indicator operating arm stud— 
Package of 5 


EJECT ARM ASSEMBLIES 


Arm—Eject arm complete 

Ball—Steel ball bearing—Package of 20 
Bearing—Ejector tip bearing 

Bracket—Eject arm bracket assembly 
Collar—Eject arm shaft collar and set screw. 
Cover—Eject arm cover 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


List 
Price 


$3.36 


.50 


48 


30 


.65 


.30 


30 


-48 


28 


25 


88 


.60 


p55) 


.96 


gu 
18 


“AS 


Lo 


hs} 
-35 


25 


7.74 
30 
48 

1S) 
18 

1.38 


REPLACEMENT PARTS—(Continued) 


DescripTION 


CushionCounter balance cushion and brack- 
et—Located inside of eject arm 


Plate—Ejector plate—Package of 5 


Post—Vertical adjustment post—Located on 
eject arm bracket 


Retainer—Ball retainer with three balls 


Roller—Counterbalance roller — Located in- 
side of eject arm 


Screw—Eject arm horizontal adjustment 
screw and nut—Package of 5 

Shaft and collar—For eject arm 

Spring—Eject arm bracket spring—Package 
of 10 

Spring—Eject arm horizontal action tension 


spring—60 cycle operation—Package of 410. 


Spring—Eject arm—Horizontal action ten- 
sion spring—For 25 cycle operation— 
Package of 10 


Tip—Ejector tip 
Yoke—Eject arm yoke assembly 


MICROPHONE ASSEMBLIES 


Cord—Microphone cord 
Cover—Microphone cover—Two sides 


Surge STE ae rubber cushions—Pkg. 
of 6 


Frame—Microphone frame 
Mechanism—Microphone mechanism 
Microphone complete 
Plug—3-contact microphone plug 
Socket—Microphone socket 


MOTOR ASSEMBLIES 


Motor—105-125 volts—60 cycles 
Motor—105—125 volts—SO0 cycles 
Motor—105-125 volts—25 cycles 


Motor mounting spring, washer and stud 
assembly—Comprising six springs, six cup 
washers, three spring washers and three 


MOTOR BOARD ASSEMBLIES 


Escutcheon — Index escutcheon engraved 
“Manual 12-10” 


Nut—Cap nut for motor board—Package of 4. 


Pin—Manual index pin 

Rest—Pickup rest 

Roller—Pickup arm guide roller assembly— 
Comprising bracket and guide pin 

Suspension spring, washer and bolt assembly 
for motor board—Comprising one bolkt, 
two cup washers, two springs, one ‘“‘C’’ 
washer and one cap nut 


OPERATING MECHANISM 
ASSEMBLIES 
Cam—Cam and gear assembly 
Clutch—Trip lever friction clutch 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION 


Cover—Metal cover for trip lever and friction 
finger assembly 


Finger—Friction finger assembly 
Finger—Manual index lever finger assembly... 
Lever—Main lever and link assembly 
Lever—Main spring lever 

Lever—Manual control index lever—Less pin. 


Lever—Pickup arm cable lever assembly com- 
plece—Comprising lever with cable screw 
spring and nut 


Lever—Trip lever and friction clutch assembly . 


Pawl—Trip pawl assembly 
Plate—Eject arm actuating plate assembly... 


Screw—Cable lever cable screw and nut— 
Package of 10 


Screw—Manual index lever finger set screw— 
Package of 10 


Screw—Manual index lever assembly—Ad- 
justment screw and nut—Package of 10. 


Screw—Special screw used to fasten main 
lever and link assembly bushing—Package 


Screw—Trip lever clutch tension adjustment 
screw—Package of 10 


Spring—Actuating plate tension spring— 
Package of 10 


Spring—Cam and gear, pawl carrier tension 
spring—Package of 10 


Spring—Main spring 
Spring—Manual index lever finger tension 
spring—Package of 10 


Spring—Trip lever latch plate tension spring 
—Package of 10 


PICKUP AND ARM ASSEMBLIES 
Arm—Pickup arm complete less escutcheon 
and pickup unit 
Armature—Pickup armature 
Back—Pickup housing back 
Cable—Pickup arm cable—Package of 5 
Coil—Pickup coil (L50) 
Cover—Pickup cover 


Cover—Pickup back cover with two mount- 
ing screws 


Damper—Pickup damper—Package of 5 
Escutcheon—Pickup arm escutcheon 
Pad—Cork pad—Used when making home 


recordings 
Pickup unit complete 
Rod—Automatic brake trip rod 


Stock 
No. 


4063 


3388 
3419 


4157 


4162 
4161 
4164 
4163 


4706 
4568 


9542 


7000 
9541 
6999 
7826 


3994 
10184 


10174 


6805 
SV 


4065 


3344 
6818 
3341 
6816 


4708 
6817 
3342 


3347 
3340 


REPLACEMENT PARTS—(Continued) 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DescriPTION 


Screw assembly—Pickup mounting screw 
assembly—Comprising one screw, one 
washer and one nut—Package of 10...... 


Screw—Needle holding screw—Package of 10. 


Screw—Pickup cover holding screw—Pack- 
AGE LOL EL Aire Gaetan eae ee Man a hey ¢ 


RECORDING INDICATOR 
ASSEMBLIES 


Escutcheon—Recording indicator escutcheon. . 
Eamp—Neontlam pasentvccs ma alter me 
Screen—Indicator lamp screen.............. 


Screw—Screen, escutcheon and terminal board 
mounting screw assembly—Comprising 
two screws, two spacers, two nuts and two 
lockwashets snmp re aa cticteate cniee ion 


REPRODUCER ASSEMBLIES 


Board—Terminal board—Three terminals... 


Bolt assembly—Reproducer mounting bolt 
assembly—Comprising one bolt, one lock- 
washer, one washer and one nut—Package 
Of LOS. eons enmiee eo ee re 


Cone—Reproducer cone (L42 )—Package of 5. 
Reproducer complete teisiier emia ier eee ace 
Screen—Doust screen—Package of 6......... 
Transformer—Output transformer and ca- 

pacitor (T4, C56) 


ry 


SWITCH ASSEMBLIES 


Cover—Motor Switch cOVEr Aa ener ene 


eth utomatic brake latch platce—Package 
OL gos Ath eee Oras cislave Bice 


Springs—Automatic brake springs—Package 

OLs4 eee eee a Siatoraieareeaia’ want arene sees 
Switch assembly—Automatic switch complete. 
Switch—Motor switch (S20).............. 


TURNTABLE ASSEMBLIES 


Bushing—Speed shifter lever bushing—Pack- 

age of 4 ? 
Cover—Grease retainer cover—Package of 2.. 
ever——Speed shifter levers. «sce ene eee 
Pin—Groov pin—Package of 2............ 
Ring—Clamp ring assembly—Comprising 

Spring wlatchileversandistude acini ite 
surntableicomplete mene hence re 
Sleeve—Sleeve complete with ball race...... 
Spring—Latch spring—Located on clamping 

ring hacka Colom riser ee asin ie 


rd 


S) (6 (68) 4) ahie [e/10)(8\/4) 0).e1 10) 6,19 e001 6 6 ©,\0)8) 616 ene exe 1° 


List 
Price 


.20 


30 


1.90 


Stock 
No. 


4556 


4546 


4677 
4555 
4559 


4572 
6614 


A475 


3829 


4340 
4190 


4710 
4091 


3418 
4678 
4419 
4393 


4191 


3651 


3652 


4580 
4560 


4557 
4558 
4544 


4579 


BeOS) 


DescripTION 


MISCELLANEOUS PARTS 


Base—Phonograph compartment lamp base 
ANdISOCKCE MRS rN ry een ine tno 
Bearing—Selector flexible shaft bearing and 
nut and set screw—Fastened to motor 
board) arte gah cc retro ks ee RE 
Bezel—Metal bezel (escutcheon) for station 
selector Gialee meni ratte Ee 


Box—Needle box complete with lid........ 
Bracket and bushing—Selector switch flexible 
shaft bracket and bushing—Fastened to 
Selectors witchisamen ir tel cater bey eee 
Escutcheon—Selector switch escutcheon...... 
Glass—Station selector dial glass........... 
Knob—Station selector or Radio-phonograph— 
Recording switch knob—Package of 5..... 


Knob—Volume control, tone control, noise 
suppressor or range switch knob—Package 
OLR Seger ratte eater ee tes 


Lamp—Dial lamp—Package of 5.......... 
Pointer—Selector switch pointer—Package 

OLED ee aie ee reat se 
Receptacle—Needle recepracle.............. 


Resistor—80 ohms—Carbon type—l4 watt 
—Located on selector switch (R64)—Pack- 
ALELOLROM Eds Sramy Ce TC ee eh a reo ee 


Resistor—100,000 ohms—Carbon type—l4 
watt (R65, R66, R67)—Package of 5..... 
Ring—Station selector dial glass retaining 
ring—Package of 5 
Screw—8-32-14" headless set screw for knob 
—Stock Number 4425—Package of 20.... 


Screw—8-32-5¢/’ headless set screw for knob 
—Stock Number 3829—Package of 10.... 


Screw—10-32-3¢/’ dog point fillister head 
set screw—Used with flexible shaft bearing 
= ackage ot Ome mts ole soaps ane See 


Screw—10-32-86"" self-locking headless set 
screw—Used with flexible shaft bearing— 
Packagevo led Oigematitts cea ahi wehmeee ore 


Screw—10-32-14” self-locking set screw for 
selector switch, flexible shaft bracket and 
bushing—Package of 10................ 


Screw—6-32-3% square head set screw for 
selector switch flexible shaft—Package of 10 


Screw assembly—Receiver chassis mounting 
screw and washer assembly—Package of 10. 


Shade—Phonograph compartment lamp shade. 
Shaft—Selector switch flexible shaft........ 


Switch—Radio-phonograph, or home record- 
ing selector switch (S22) 


ec 


Switch—Toggle type—Motor starting switch 
(S24) Ries erator do se iciaas crs che 


Transformer — Input transformer pack — 
Comprising one input transformer, one 
50,000 ohm, one 500,000 ohm and one 
80,000 ohm resistor, one .0003 mfd. and 
one 0.1 mfd. and one .015 mfd. capacitors 
GS; ;E90) COI O27 R61) R62, R63). a. 


Lise 
Price 


1.00 


1.00 


5.40 


Instructions 23273 


Nine-Tube General Purpose 


“All-Wave Receiver 


(With CW Oscillator) 


RCA Victor Company, Inc. 


GAM D.EN Nidan Sen A 


IB-23273 


INTRODUCTION 


This all-wave radio receiver utilizes the widely-recognized 
superheterodyne circuit and the broad range covered makes 
it an ideal general purpose receiver. The receiver is capable 
of operation through a continuous tuning range of from 540 
to 18,000 kilocycles (555 to 16.7 meters) and also in the 
aviation long-wave services of 150 to 410 kilocycles (2,000 to 
732 meters). A separate heterodyne oscillator unit is included 
to provide a beat-note for CW reception. All facilities pro- 
vided in this instrument for reception beyond the limits of 
the standardized broadcast band (540 to 1500 kilocycles) are 
built-in as integral parts of the radio chassis—not simply 
connected to an existing chassis as a short-wave adaptor— 
resulting in distinctly superior performance. 


To facilitate tuning as much as possible, the complete 
main tuning range is divided into five bands, each spread 
over the full span of the dial. These steps, or frequency bands, 
are quickly interchangeable by means of a range-switch con- 
trolled by a knob on the front panel. Also contributing to 
tuning ease and accuracy are the clock-type “‘full-vision” 
illuminated dial which is calibrated throughout in frequency, 
and the associated vernier (double-reduction ball-bearing) 
tuning drive. For greater flexibility in operation, a separate 
heterodyne oscillator unit is included which provides an audio 
beat-note for reception of CW signals. A switch is provided 


for disconnecting the automatic volume control when desired 
and a radio sensitivity control is provided as an inter-channel 
noise suppressor or for adjustment of the r-f gain when the 
AVC is off. Pin-jacks are provided for connection of head- 
phones and a switch is provided for connecting the output to 
either the loudspeaker or headphones. 


The technically-informed user of this instrument naturally 
will be interested in its many advanced engineering features. 
Of chief importance is the use of tuned-radio-frequency 
amplification preceding the first heterodyne oscillator circuit 
to minimize extraneous signal interference (image-frequency 
response, etc.) and to improve the “signal-noise” ratio. Two 
t-r-f stages are included, one being common to all bands and 
the second used only in conjunction with the highest-frequency 
band to compensate for the inherently greater circuit losses 
obtained in that range. Additional features of note are: 
(1) Its automatic volume control operating uniformly at all 
carrier frequencies and (2) its high-powered (Class B) audio- 
output system utilizing the new “twin-amplifier” Radiotron 
RCA-53. In general, all of the best practices observed here- 
tofore in modern high-grade receivers of the standard broad- 
cast type are incorporated in this “‘all-wave’ instrument, 
thus insuring excellent performance over the entire tuning 
range. 


INSTALLATION 


Location.—The instrument should be placed convenient 
to the antenna and ground connections and near an electrical 
outlet. 


Tubes.—The instrument is equipped and tested at the 
factory with RCA Radiotrons and is shipped with these tubes 
installed. Before making the required external connections, 
however, it will be advisable to examine the tube installation, 
as one or more of the tubes, shields or dome terminal ae 
may have been jarred loose in shipment. Refer to the tube 
location diagram printed on the instrument label inside the 
cabinet and make certain: 


(1) That all tubes are in the proper sockets and pressed 
down firmly. 


(2) That all shields are rigidly in place over the tubes 
represented by double circles on the diagram. 


(3) That the spring connectors of the short flexible (grid) 
leads, shown on the diagram, are securely attached to 
the dome terminals of the proper tubes. 


NOTE—The erid lead for the RCA-2B7 Radiotron 
must be enclosed by the cylindrical tube shield. A 
slot is provided at the bottom of this shield for en- 
trance of the lead. 


Antenna and Ground.—The efficiency of any antenna 
varies greatly with the frequency of incoming radio waves, a 
given length being excellent at certain frequencies and com- 
paratively poor at others. For uniform results throughout a 
wide tuning range such as found in this instrument, therefore, 
an antenna of adjustable length would be desirable theoretical- 
ly. From a practical standpoint, however, very good results 
will be obtained using two antennas of different lengths, one 
24-29 feet for short-wave reception, and the other 50-100 
feet for reception in the long-wave, standard broadcast and 
police bands, the lead-in considered as part of the total length 
in each case. 


The shorter antenna may be used alone if preferred, but 
probably will not be satisfactory for receiving distant or low- 
powered stations in the standard broadcast band. Further, 
no advantage will be gained by its use on the shorter wave- 
lengths unless it can be installed so that the majority of its 
length is unshielded (not contained in a building of metallic 
construction) and sufficiently remote from sources of man- 
made interference (such as house wiring, power lines, street- 
railways and passing automobiles) to prevent excessive noise. 
If these conditions cannot be fulfilled, it will be preferable to 


erect a single antenna of compromise length (100-105 feet 
overall), which, in addition to providing excellent results in 
the standard broadcast band, will also favor reception in the 
short-wave broadcast bands located at 49, 31, 25 and 19 meters. 


Best performance of this receiver on the shorter wave- 
lengths can be. insured by installation of the recently intro- 
duced “World-Wide” antenna system, available from your 
dealer as a convenient accessory kit. The advantages of this 
system are two-fold, its use providing: (1) A great improve- 
ment in efficiency, as evidenced by increased signal strength 
—often several times that obtainable with the conventional 
single-wire type and (2) a considerable decrease in local 
electrical interference (man-made static) which is apt to be 
objectionably severe at the higher frequencies. For densely- 
populated districts, therefore, this system is virtually a 
necessity. 


Good reception in many installations will be obtained 
without connecting the instrument to an external ground, 
since the power-line characteristics often render a separate 
radio ground unnecessary. In any case, however, best results 
will be insured by grounding ihe set in the conventional 
manner to a water-pipe or radiator or to a metallic pipe or 
stake driven from five to eight feet into the soil. The ground 
lead when used should be short, preferably not more than 15 
feet in length, and connected to a clean portion of the pipe 
or stake surface by means of an approved ground clamp. 


A terminal board is provided at the rear of the receiver 
chassis for connection to the antenna and ground. Attach 
the antenna wire or lead-in to the left-hand terminal (marked 
SANT”) and the ground wire to the right-hand terminal 
(marked “GND”). Tighten both terminals with a screw- 
driver to insure permanent electrical connections. 


Power Supply.—These equipments are furnished for 
operation from a 100—-125/200—-250 volts, 50-60 cycle supply. 
© insure correct tube operating voltages, internal connec- 
tions may be changed to adapt the receiver for operation 
from 100-115, 115-125, 200-230 and 230-250 volt, 50-60 
cycle supplies. (The receiver as shipped is connected for 
115-125 volt operation.) Consult your local power company 
if you are in doubt as to the specific voltage of the supply. 
Reconnections when required should be made only by a 
competent technician; changes are as shown in Figure F. 


After making certain that the instrument has been connected 
for the proper voltage, attach the power cord to the electrical 
outlet. 


(1) 


(2) 


(3) 


(4) 


(6) 


(6) 


(7) 


OPERATION 


Range Switch (Upper Left-hand Knob)—This switch 
converts the receiver for operation within any of the 
tuning ranges provided. As indicated on the selector 
dial, the letters on the switch escutcheon signify: 


X—Long-Wave Range—150 to 410 kilocycles (2000 to 
732 meters). Airport band. 


A—Standard Broadcast Band—540 to 1500 kilocycles 
(555 to 200 meters). 


B—Police Band—1500 to 3900 kilocycles (200 to 77 
meters). Services available within this band 
include police calls at 1574, 1712 and 2450 kilo- 
cycles, amateur radio “phone” communications 
between 1800 and 2000 kilocycles, and aviation 
communications (phone) between 2500 and 3500 
kilocycles. 


C—Short-Wave Range—3900 to 10,000 kilocycles (77 
to 30 meters). Within the limits of this range are 
included two of the internationally-assigned short- 
wave broadcast bands. These are known as the 
49 and 31 meter bands. (The portion of this 
range from 8000 to 10,000 kilocycles, which in- 
cludes the 31 meter band, is preferably received 
on range D.) 


D—Short-Wave Range—8,000 to 18,000 kilocycles 
(37.5 to 16.7 meters). This range embraces four 
of the standardized short-wave broadcast bands 
located at 31, 25, 19 and 16 meters, respectively. 


Station Selector (Upper Middle Knob with Crank) 
—Scales X, A and B on the illuminated dial are 
calibrated in kilocycles and traversed by the lower 
end of the moving pointer. The upper end of the 
pointer traverses scales C and D which are calibrated 
in megacycles (affix three ciphers to convert to kilo- 
cycles). The scale portions covered by the police 
bands on scale B and by the standardized short-wave 
broadcast bands on scales C and D are bracketed and 
clearly identified; each police band is designated by 
the letter “P” and each broadcast band by numerals 
corresponding to the wavelength followed by the 
letter ““M”’ (meters), such as “49M.” 


Audio Volume Control (Upper Right-hand Knob) 
—This control varies the output volume level by 
variation of the input to the audio amplifier. Sound 
level (volume) increases with rotation of this control 
in a clockwise direction. 


AVC Switch (Lower Left-hand Knob).—This switch 
serves to turn the automatic volume control on and 
off. Turn to “Off” position for reception of CW 
signals, and “On” for reception of phone, MCW, ICW 
and damped wave signals. 


Radio Sensitivity Control (to right of AVC Switch). 
—This control serves to vary the receiver sensitivity 
by variation of the bias on the r-f and i-f amplifier stages 
and is normally employed to control the volume when 
the AVC is “Off.” When so employed, the Audio 
Volume Control should be set near its maximum 
position. This control should be in the extreme clock- 
wise position when the AVC is “On,” using Audio 
Volume Control to vary the volume. For operation 
where unusually high electrical noise levels exist, this 
control may be employed to reduce the inter-carrier 
noise levels when tuning with the AVC “On.” 


Power Switch and Tone Control (Lower Middle 
Knob)—The power switch operates at the counter- 
clockwise end of the control range. A slight clockwise 
rotation actuates the switch, causing illumination of 
the dial—indicative of normal operation. Treble 
response increases gradually to a maximum with con- 
tinued clockwise rotation. 


Speaker-Phones Switch (right of Power Switch and 
Tone Control)—This switch serves to connect the 
receiver output to either the loudspeaker or to head- 
vhones. Headphone cord tips are to be plugged into 


the two pin-jacks located on the same mounting plate 
as the CW oscillator unit, available at the back of the 
set. It is recommended that high impedance (ap- 
proximately 20,000 ohm) headphones be used. 


(8) CW Oscillator Switch (Lower Right-hand Knob)— 
This switch serves to turn the separate CW oscillator 
on and off. Switch should be “On” for reception of 
CW signals or when locating station carriers, and 
“Off” for all other (modulated) types of reception. 


Procedure.—The actual operation is simple and not un- 
like that of more conventional instruments designed for the 
reception of standard broadcast programs alone. However, 
the full possibilities of any short-wave receiver cannot be 
attained unless the user has a practical knowledge of short- 
wave transmission behavior and operating schedules. It is 
therefore recommended that the appended Notes on Short- 
Wave Reception and the inserted Short-Wave Broadcasting 
Station List and Program Schedule be studied carefully. 


A brief outline of the recommended operating procedure 
for reception of phone and modulated signals follows: 


1. Set the Range Switch for the frequency range within 
which the desired station is included; turn AVC “On,” CW 
Oscillator “Off,” Radio Sensitivity Control to extreme clock- 
Wise position and select “Speaker” or ““Phones” as desired. 


2. Turn the Power Switch “On” and the Tone Control 
fully clockwise—for full-range reproduction. Wait a few 
seconds in order that the tubes may attain the proper temper- 
ature before attempting further operation. 


3. Advance the Audio Volume Control to a position near 
the middle of its range and rotate the Station Selector until 
the dial indicator assumes a position coincident with the 
listed frequency of the desired station (on that scale which is 
designated by the letter corresponding to the range-switch 
setting). Then turn the selector very slowly over a narrow 
range on each side of that setting, advancing the Audio 
Volume Control further in a clockwise direction and repeat- 
ing the tuning process, if necessary, until the signal is heard. 


NOTE—This procedure is important—especially so 
for short-wave reception. Because of the wide band of 
frequencies covered by the short-wave ranges, tuning is 
critical (sharp). A station of suitable strength often will 
be imperceptible if passed through rapidly or in a hap- 
hazard manner. (Very weak signals may be located by 
turning the CW oscillator ‘‘On.”’) 


4, After receiving the signal, turn the Audio Volume Con- 
trol counter-clockwise until the volume is reduced to a low 
level. Then readjust the Station Selector accurately to the 
position mid-way between the points where the quality be- 
comes poor or the signal disappears. This setting minimizes 
the proportion of background noise (static) and provides the 
fine quality of reproduction possible with this instrument. 


5. Adjust the Audio Volume Control to the desired volume 
level. Once the desired audio level has been set, the automatic 
volume control functions to prevent overloading of the 
receiver for considerable variations of input signal strength. 


6. If less treble response is preferred, rotate the Tone 
Control counter-clockwise to obtain the most pleasing quality 
of reproduction; static interference, when excessive, also may 
be reduced in this manner. 


7. When through operating, turn the Tone Control fully 
counter-clockwise, thus switching “‘Off” the power. 


For reception of CW signals, proceed as follows: 


Turn AVC switch “Off”? and CW switch “On.” Pro- 
cedure is the same as above except all references to volume 
control should refer to Radio Sensitivity Control and Audio 
Volume Control should be near the extreme clockwise posi- 
tion. Each station tuned in will be indicated by a whistle 
caused by the beating of the CW oscillator frequency with 
the signal frequency. This feature provides unmistakable 
signal indication and may also be used when tuning signals 
other than CW, noting the presence of the signal with the 
oscillator “On” and tuning the station in finally with the 
oscillator turned “Off.” 


NOTES ON SHORT-WAVE RECEPTION 


While the design of this instrument is such that 
no previous experience or special skill is required 
for proper operation, its full possibilities can be 
realized only by those familiar with the general 
characteristics of transmission on the shorter wave- 
lengths. The following notes are a summary of 
extensive data compiled mainly by experimentation 
and should be found both interesting and helpful, 
especially to beginners in the field of short-wave 
reception. 


Broadcast transmission at 49 meters is most 
reliable when received from a distance of 300 miles 
(500 kilometers) or more, although good reception 
at distances greater than 1500 miles (2400 kilo- 
meters) can be expected only when a large portion 
of the signal path lies in darkness. 


Thirty-one (31) meter stations afford greatest 
reliability of service to receivers situated at a dis- 
tance exceeding 800 miles (1300 kilometers). Good 
reception from distant stations in this band is 


possible both day and night. 


Reception from stations operating in the 25 
meter band is most common when a span of 1000 
miles (1600 kilometers) or more separates the 
receiver and transmitter. Such transmission over 
distances of less than 2000 miles (3200 kilometers), 
will be received best during daylight hours. The 
more distant stations, however, can still be heard 
well after nightfall under favorable conditions. 


- Inthe 19 meter band, stations situated at a distance 
of 1500 miles (2400 kilometers) or greater will be 
found most satisfactory. Signals in this band will 
generally be heard during daylight hours—rarely 
after nightfall or when any appreciable portion of 
the transmission path is in darkness. Wavelengths 
below 19 meters are useful only when transmitted 
entirely through daylight and over long distances 
(2000 miles or more); ordinarily they cannot be 
received after sunset. 


Transmitted signals of any wavelength are known 
to divide into two components—the “ground” wave 
and the “sky” wave. The former remains close to 
the earth’s surface, providing reliable service only 
over short distances from the broadcasting station. 


The sky wave, however, travels into the higher 
layers of the atmosphere and is reflected back to 
the earth’s surface at an appreciable distance from 
the station. With short-wave signals, the sky wave 
usually does not return within the radius covered 
by the ground wave, resulting in a so-called dead- 
spot region within which reception is impossible or 
extremely unsatisfactory. ‘The length of the region 
wherein such conditions are effective is known as the 
skip distance, varying greatly from day to night 
and from summer to winter approximately as shown 


in Table I. 


When attempting to receive distant or foreign 
stations, the time standards observed at various 
longitudes throughout the world must be considered. 
At 8:00 P. M. in New York or 7:00 P. M. in Chicago, 
it is of the next day—J:00 A. M. in London, 2:00 
A. M. in most of Europe and 11:00 A. M. in Australia. 
On the American continents, therefore, regular eve- - 
ning broadcasts from Europe will be received in the 
late afternoon and from Australia in the early morn- 
ing. Special programs, however, are frequently 
transmitted from European stations at times chosen 
for evening reception in America. 


Although reception on the short wavelengths is 
less affected by atmospherics or static and good 
results may be had in midsummer even during a 
thunder storm, the reverse is true of man-made 
interference. Electrical machinery such as trolleys, 
dial telephones, motors, electric fans, automobiles, 
airplanes, electrical appliances, flashing signs and 
oil burners create far more interference to the shorter 
waves than to frequencies in the standard broadcast 
band (200 to 555 meters). 


While the foregoing statements are valid, many 
other factors may so influence the transmission of 
short waves that exceptions are probable in certain 
locations. Experience in the operation of short- 
wave receivers in a given location is the best guide 
as to what to expect in reception at various times. 


Any person interested primarily in short-wave reception will find mem- 
bership in the International Short-Wave Club of great value. The club is 
a non-commercial organization and issues a monthly magazine (Interna- 
tional Short-Wave Radio) which contains up-to-date information pertain- 
ing to short-wave broadcasting, amateur activities and commercial, police 
and aircraft services.’ The annual membership fee, including the magazine 
subscription, is one dollar ($1.00), U. S. Currency; single copies of the peri- 
odical may be procured by non-members for ten cents ($0.10) U. S. Cur- 
rency, each. Address International Short-Wave Club, P. O. Box 713, Klon- 
dyke, Ohio, U. S. A. 


Table I—Effect of Time of Day and Season of Year on Short-Wave Transmission* 


Sky Wave (Mid-Summer) 
Approximate Range 


Midnight Noon 


Sky Wave (Mid- Winter) 
Approximate Range 


Midnight 
Miles Kilom. Kilom. Miles Kilom. Miles 


Ground Wave 
Wavelength Range 
(Meters) 


100 90 —145 90—600 145—960 90—100 145—160 90—2500 145—4000 
49 75 100—200 160—320 250—5000 | 400—8000 200—600 320—960 400—co 640—co 
31 60 200—700 320—1125 | 1000—co 1600—« 500—2000 | 800—3200 | 1500—co 2400—co 
25 50 300—1000 480—1600 | 1500—co 2400—co 600—3000 | 960—4800 | 2000—co 3200—o 
19 35 400—2000 640—3200 | 2500—c 4000—<co 900—4000 | 1450—6400 >.< xX 
15 15 706—4000 | 1125—6400 x x 1500—eo 2400—<co x x 


X—Ordinarily cannot be heard. 


c—Unlimited distance. 


*Time and season apply to transmitting station. Distances specified are based on relatively high-power transmission and favorable conditions of 
reception. 
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SERVICE DATA 


Electrical Specifications 


Voltage Rating............ 100-125 Volts and 200-250 Volts 
Frequency Ratmg. (i .j5..sivcteateoy teen tane since 50-60 Cycles 
Power; Consumption; sec. ct cies cles see rome 110 Watts 


Type and Number of Radiotrons 
3 RCA-58, 1 RCA-2A7, 1 RCA-2B7, 2 RCA-56, 
1 RCA-53, 1 RCA-80—Total 9 
Type of Circuit 
Straight Super-Heterodyne for all frequencies with 
Class ““B” Output Stage. 


Undistorted Output. sic. made cae eee eee 6 Watts 
This all-wave super-heterodyne receiver is of the con- 


tinuous tuning type utilizing a straight super-heterodyne 
circuit in all bands. The bands are as follows: 


Frequency Wave-Length 
Selector Switch Range Range 
Position (Kilocycles) (Meters) 
xX 150-410 2000-732 
A 5940-1500 555-200 
B 1500-3900 200-77.0 
(; 3900-10000 77.0-30 
D 8000-18000 37.5-16.7 


REMOVE FOUR NUTS & LOCKWASHERS SHOWN 
FOR REMOVING BOTTOM SHIELD OF COIL ASSEMBLY. 


“REMOVE FOUR NUTS & LOCKWASHERS 
TO REMOVE COIL ASSEMBLY. 
Figure D—Location of nuts and lockwashers 
holding coil assembly 


The circuit consists of an R. F. stage using Radiotron 
RCA-58, a combined oscillator and first detector usin 
Radiotron RCA-2A7, an I. F. stage using RCA-58, a secon 


detector and A. V. C. using RCA-2B7, an A. F. driver using 
RCA-56, and a Class “B” output stage using an RCA-53. 
The RCA-80 functions as the rectifier in the power supply 
circuits. 

The foregoing Radiotrons and circuit functions apply to 
bands X, A, B and C only. In the case of band D, an addi- 
tional R. F. stage utilizing an additional Radiotron RCA-58 
is used. This is to increase the sensitivity and image frequency 
selectivity and to reduce the interference caused by tube hiss 
and 445 K. C. signals or static. 


The intermediate frequency is 445 K. C. The use of this 
frequency gives an especially good image frequency ratio and 
makes easier alignment of the oscillator at the higher fre- 
quency bands. 

In order to receive pure C W signals, an I. F. heterodyne 
oscillator has been provided. This oscillator is an RCA-56 
that operates at a 1000-cycle higher frequency than the I. F. 
An adjustable capacitor is peace so that the pitch of the 
heterodyne frequency may be varied throughout the audible 
range. 


Mechanical Construction 


The chassis consists of two major assemblies, which must 
be disassembled for certain repair work. These assemblies con: 
sist of the chassis proper, including the main frame, power 
transformer, etc., and the coil assembly. The coil assembly 
consists of fifteen transformers supported upon individual 
tubular bakelite forms, each fastened to a separate porcelain 
strip upon which the coil terminals are mounted with their 
associate trimmer capacitor. This entire assembly with the 
selector switch is grouped in a shielded compartment which 
is mounted in the base of the main chassis assembly. 


In order to remove this assembly it is necessary to remove 
the four nuts shown in Figure D and unsolder the connec- 
tions of the fifteen leads shown in Figure C at the points 
where they connect to the main chassis. The leads should be 
allowed to remain on the coil assembly. After this is done, 
the coil assembly may be removed and repairs to it or to the 
main chassis may be easily made. [If a coil or its associated 
trimmer is to be replaced, then part the bottom shield of the 
coil assembly must be removed. ‘This is done by removing 
the four nuts that hold it to the chassis studs. This is shown 
in Figure D. 


Line-up Capacitor Adjustments 


This receiver is aligned in a similar manner to that of a 
standard broadcast band receiver. That is, the three main 
tuning capacitors are aligned by means of three trimmers in 
each band and on the three lowest frequency bands a series 
trimmer is adjusted for aligning the oscillator circuit. The 
other two bands do not require this low frequency trimmer, 
it being fixed in value. In the case of band D, it is nea 
to adjust four trimmers due to the additional R. F. stage used. 


RADIOTRON SOCKET VOLTAGES 
120 Volt, A. C. Line 


Control Grid to 
Cathode, Volts 


RCA-58, R. F. ¥**2 0 100 
RCA-58, S. W. R. F. ¥**2.0 100 
RCA-2A7, Det.-Osc. #425 

RCA-S58, I. F. 

RCA-2B7, 2nd Det.-AVC 

RCA-56, A. F. Driver 

RCA-53, Output 

RCA-80, Rectifier 640 R. M. S. Plate to Plate 


RCA-56, CW-Osc. *# a 


Radiotron No. 


* Voltages and current apply to detector portion of tube. 


Screen Grid to 
Cathode, Volts 


Filament or Heater, 


Volts 
2.6 


Plate to Cathode, Plate Current, 
Volts M.A. 


130 per Plate 
0.1 


** These voltages cannot be measured because of the high resistance of the circuits. 
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The intermediate frequency amplifier is aligned in a similar 
manner to that of standard broadcast receivers except that it 
is aligned at 445 K. C. In order to properly align the receiver, 
it is essential that the Stock No. 9050 Test Oscillator be 
used. This oscillator covers the frequencies of 90 K. C. to 
25,000 K. C. continuously, has good stability and includes an 
attenuator. In addition to the oscillator, a 300 ohm resistor 
for use as a “dummy” antenna, a non-metallic screwdriver 
(such as Stock No. 4160), and an output meter are required. 
The output meter should be preferably a thermocouple 
galvanometer connected either across or in place of the cone 
coil of the loudspeaker. 


QUENCY 
GAT gy USTMENT 


so KC. <>" B 


soo K.¢.22"A™ 
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Figure E—Location of line-up capacitors. 


To align the intermediate frequency circuits, connect the 
output of the external oscillator to the grid of the first de- 
tector. For the R. F. and oscillator adjustments, the oscillator 
output should be connected to the antenna and ground 
terminals of the receiver with a 300 ohm resistor inserted 
in series with the antenna lead. In many cases, however, the 
signal strength obtained with this direct connection will be 
too great to permit proper alignment, even at the minimum 
setting of the oscillator attenuator. When this is true, the 
external oscillator must be loose-coupled to the receiver. This 
is done by connecting the 300 ohm resistor between the 
antenna and ground terminals of the receiver and attaching a 
short length of wire to the antenna post. Lay the free end of 
this wire across the oscillator case, adjusting its position as 
necessary to obtain the degree of pickup required. 


The output of the external oscillator should be at the 
minimum value necessary to obtain a deflection in the output 


Location 
of Line-Up 
Capacitors 


External 
Oscillator 
Frequency 


Dial Setting 


Any setting that does 


not bring in station. Top of chassis. 


of Selector 


Any position that does 
not bring in station. 


meter when the volume control is at its maximum position. 
All adjustments are made for a maximum deflection in the 
output meter. 


The accuracy of line-up of each band may be checked with- 
out touching the trimmer condensers, by the use of the tun- 
ing wand, Stock No. 6679. 


One end of the wand consists of a brass cylinder. When 
this is inserted in a coil the effective inductance of the coil 
is lowered. 


The other end of the wand contains a special finely divided 
iron suitable for use at radio frequencies. When this is inserted 
in a coil the inductance is raised. 


To use the tuning wand a signal is first tuned in at the 
frequency at which a check is desired on alignment. The 
wand is then inserted slowly in the Antenna and R. F. trans- 
formers, using first one end and then the other end of the 
wand. Unless the alignment is perfect, it will be found that 
the power output indicated by the meter will be increased to 
a peak for a critical position of the wand in the coils. 


The end of the wand required indicates whether the coil 
is high or low. 


Of course, alignment correction at the high frequency end 
of a tuning range should be accomplished by the use of the 
trimmer condenser. If alignment correction should be required 
at the low frequency end of a tuning range it may be accom- 
plished by sliding the end coil of the transformer. The wind- 
ing farthest from the trimmer panel is pushed toward the 
trimmer panel to increase the inductance, and farther away 
to decrease the inductance. On band D coils, the last two or 
three turns may be pushed in a similar manner to obtain the 
proper inductance. 


This adjustment should not be attempted unless a quite 
appreciable improvement will result (as shown by the tuning 
wand). 


The following chart gives the details of all line-up adjust- 
ments. The receiver should be lined up in the order of the 
adjustments given on the chart. Refer to Figure E for the 
location of the line-up capacitors. 


The CW oscillator beat frequency may be adjusted by 
means of the trimmer capacitor shown in Figure E. (It may 
be necessary to slightly loosen the shielding cover to gain 
access to this screw.) A weak modulated or telephone signal 
should be accurately tuned-in with the oscillator “‘off’. The 
oscillator should then be turned ‘‘On” and the trimmer screw 
adjusted until a 1000 cycle note is obtained. 


Transformer Connections 


The power transformer of the 50-60 cycle receiver uses 
two tapped primary windings. By connecting them in parallel 
or in series, the receiver may be used either on 110 or 220 volt 
lines. Figure F shows the proper manner of making the 
various connections possible for this transformer. 


Number of 
Adjustments 
To Be Made 


Position 
Adjust for 
Switch 


Maximum output. 4 


370 K. C. 370 K. C. Bottom of chassis. 


Maximum output. 3 


175 K. C. Set for signal. Top of chassis. 


Maximum output while rocking 
dial back and forth. 


1400 K. C, 1400 K. C. 


Bottom of chassis. 


Maximum output. 


600 K. C. Set for signal. Top of chassis. 


Maximum output while rocking 
dial back and forth. 


3900 K. C. 3900 K. C. Bottom of chassis. 


1710 K. C. Set for signal. Top of chassis. 


10 M. C. 10 M. C. Bottom of chassis. 


Maximum output. 


Maximum output while rocking 
dial back and forth. 


Maximum output. (See Note) 


15 or 18 M. C. 15 or 18 M. C. Bottom and top. 


Maximum output. (See Note) 


NOTE —It is important to note, when aligning bands C and D, that two peaks will be observed on the trimmers for the oscillator and for the first 
detector. The correct oscillator peak is the one obtained using the lower trimmer capacitance, whereas the correct detector peak is the one 
obtained with the greater capacitance. It is essential that the proper peak be chosen, as otherwise tracking and sensitivity will be very poor at 
other frequencies. When adjusting the detector trimmer, the tuning capacitor should be rocked, since there is reaction on the oscillator tuning. 
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REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION 


RECEIVER ASSEMBLIES 


Contact cap—Package of 5. ........ ccc cece cece e tec cece 
Resistor—1,000 ohms—Carbon type—% watt (R11)— 
PACKAGE: OF Sree raicccisict sce .c'< Sines ele leletern eieiaein suctessie niet evevajenete 
Shield—Output Radiotron shield—Package of 2.......... 
Resistor—l megohm—Carbon type—% watt (R19, R22, 
EEE DEK ALE OL-S ices See Se cea eo seme bee ee ets 
Resistor—50,000 ohms—Carbon type—% watt (R9)— 
BRAC ARO LOL DM crates eats co ties See Guna char Sohal evageie: epee evelele isle alels ese 
Resistor—100,000 ohms—Carbon type— \% watt (R3, R8) 


HP ROK aRE.OL Sas casio tam > aja iwiuiwile val eicle ePceteas ealeleie oS ievasa E 
Resistor—250 ohms—Carbon type—% watt (R1)— 
Package lof (5s cists cicitazsiaseieotie otaja Sunacs Wl ase%e-a15 9 le. stp. due e's lore 
Resistor—6,500 ohms—Carbon type—l watt (R6)— 


Package Oe a ier ona parse nein CN alcusreve tetewetotmahele «oe 
Resistor—2,000 ohms—Carbon type—% watt (R21)— 
Packager of (5, .caicaveresecsae soar ike aia ete esi asts amclots vs oud ace 
Resistor—800 ohms—Carbon type— % watt (R16)—Pack- 
BECLOE Oa neratot eared nite win Sila fe eeu atate shee aes 
Socket— Dial lamp socket sede teicineacen ved uicicomenciee 
Capacitor—0)1mfds (G26. C68) sate nere te sce web ceca eierevre 
Socket—7-contact Radiotron socket—First detector and 
OSCIALOR SALI rotee ie oe oat eTe re aetoic: Menetevesereioicss easels 
Resistor—50,000 ohms—Carbon type— 4 watt (R17, R18) 
e—-Packagerol orenearien he oerct er ray cake ee eee flee ert ereitiav ns 
Capacitor—0:25;mfds(€58)22.cn se hceeren cweieet itn eek 
Resistor—60,000 ohms—Carbon type—% watt (R14— 
Packagecot Serie te stoiove ciathiensis are Merson anionic 
Gapacitor—300 -mmifds. (G51). 4.05 cas oicule cn cowie csioleters ene 
Shield—Second detector Radiotron shield 


Resistor—8,500 ohms—Carbon type—3 watt (R5)........ 
Capacitor—2,340 mmfd. (C39)..........c0cceeseeveeeee 
Gapacitor—25250 mimfd.\(G37)05. 0008 ce ce c cuteness ce 
Gapacitor—300 mmfd: (C31) iso. ni ce nee oouieracieeticcr. 
G@apacitor—50 mmfd(C16) so cen oe ona cous 
Capacitor—Adjustable trimmer (C29, C32, C35) 
Resistor—400 ohms—Carbon type—¥%4 watt (R4, R10, 

R12) —— Package of 5..0 0 ait sae ease ode denen 
Gapacitor—= 300) mmid=\(G46) ee ccneatae cena as eciee ccanee 
Capacitor—160 mmfd.i(C47). Fons: len vacssenececneres 
Gapacitor—.O05mmfde(€6; C22) C23,1C52)i.we sic se ce acute oe 
Capacitor—.05 mmfd. (C48) 
Capacitor—45 mmid-1(C27) a neuen eon iehen cream eee 
Capacitor—.0024) mfds(G11) oa sa seneeniee oetee enon cece 
Capacitor—1,000 mmfd. (C64, C65).........00c0cceeee- 
Capacitor——13000 mimfdti( C34) omtesiteciee caren dee ccene 
Bracket—Tone or volume control mounting bracket...... 
Capacitor—20 mmfd. (C61, C62, C63)...........e0ee0-- 
Shield—First detector and R. F. Radiotron shield 
Shield——I. F- Radiotron shield, .0:ecres pees cee ee en 
Trimmer adjustment wrench and screwdriver............ 
Coil—Second detector choke coil (L41)..............0005 
Capacitor—0.14mfd: (GI3)"G43) feos coe dene neem 
Switch—Single pole—Single throw—"*C W-—OSC”’ (S10).... 
Switch—Double pole—Single throw—‘AVC” (S9)........ 
Beet outele pole—Double throw—Speaker-Phone” 

8 


( 
Resistor—200,000 ohms—Carbon type—l watt (R28)— 
Packagevolsomercneia ee sisk is: arseheanat seis ioe eee e 
Cushion—Rubber cushions for chassis—Package of 4...... 
Resistor—3,500 ohms—Carbon type—1 watt (R7)—Pack- 
AGO LOL OeoNela oye elect ee ers erate Stunna nae ae 
Resistor—2 megohms—Carbon type—™% watt (R13)— 
Packagexel 5 Mi pi. fein nse eeiee nicely con sarees 
Resistor—750,000 ohms—Carbon type—% watt (R31)— 
Package of 5 
Socket—4-contact Radiotron socket.............+00+000: 
Resistor—20,000 ohms—Carbon type—¥% watt (R26)— 
Backa gevot:S 5 sarnctinatasrcconnterons avecetetercivie crale-eveigiscelece ss 
Gapacitor=—005, mfdei(C54) 51; dee iemicl ce aeie eet pais ciaestere.« 
Condenser—4-gang variable tuning condenser (C7, C14, 
C24, '€40)...0550. 00 Sievers Oiava siolaiasclaxpholobs evala sole raievels cess 
Capacitor—0.5ixafd 5 (C53) amc cc ars hosel ¢ tenien sie oreo 0re wire 
Transformer—Output transformer (T3)..........-+e00+: 
Reactor—Filter reactor (L37)........c0.ceeceeecevvcecs 
Reactor—Tone control reactor (L35).........eeeceeeeees 
Transformer—Audio driver transformer (T2)............. 
Gapacitor— iS amids (C59) esos oir in eres totals coer 
Volume control—Audio volume control (R15)............ 
Drive—Variable condenser drive assembly—Complete.... . 
Capacitor pack—Comprising one 4. mfd., and two 10. mfd., 
Capacitora (C125 C49) C56) ame cK whe a aroleieis wheians 
Capacitor and coil—Antenna coil and capacitor assembly — 
8,000-18,000 kilocycles—4- or 5-band (L39, L40, C8)... 
Switch—5-band selector switch,...........+eececeeeeccs 
Switch—4-band selector switch............0ce eee eeeeeee 
Coil and capacitor assembly—Antenna coil and capacitor 
—150-410 kilocycles—5-band (L1, L6, Cl)............ 
Coil and capacitor—R. F. coil and capacitor assembly— 


150-410 kilocycles—5-band (L11, L16, C17) 


t Full Discount not allowed. 


List 
Price 


Stock 
No. 


6633 
6634 
6635 
6636 
6637 
6638 
6639 
6640 
6641 
6642 
6643 


DESCRIPTION 


Coil and capacitor—Oscillator coil and capacitor assembly 
—150-410 kilocycles—5-band (L21, L26, C28) 


Volume control—Radio sensitivity control (R27). 
Shield—Second R. F. Radiotron Shield 
Shield—Radiotron shield top........... 
Socket—5-contact Radiotron socket. fox 
Socket—6-contact Radiotron socket...................-. 


CV.cles CED) em ene i Pe a a Lee Sie oe aia las LY 


Transformer—Power transformer—105-125 volts—25—40 
cycles 


of 20 


Escutcheon — Engraved — ‘tA VC-on-off” — ‘Radio Sen- 


sitivity’? — “Power Tone—off—on” — ‘‘Speaker-Phone” 
f= GW-OSGsoff-on?’ Men ese feet aL eke 
Escutcheon—Audio sensitivity control escutcheon........ 
Escutcheon—Range switch escutcheon..............-+0+ 
Knob—Audio volume control tone control or radio sensitiv- 
ity control knob—Package of 5.........., Saieioralerecan Ge ete 
Knob—“AVC” — “CW-OSC” — ‘Speaker-Phone” and 
range switch knob—Package of 5............ce0eeeeee 
Knob—Station selector knob—Package of 5............0+ 
Glass—Station selector dial glass............0c0cecevees 
Adapter—5S-prong adapter......ccccccccsvccccsvccesces 


OSCILLATOR ASSEMBLIES 


Resistor—100,000 ohms—Carbon type—% watt (R30)— 

Package ol Siccctersetocettaton cia clace aectote oh choca titinenas oie hel tse 
Capacitor—160 mmfd, (C70) ..02 0c cece ccc accecsccseves 5 
Shield—Radiotron shield vc esispis svicleleicle deveclen siete ieiners 
Capacitor—800 mmfd. (C72).......cecccecvcccceccvove 
Jack—Pinjack—Package of 2.........ccccececcccccnces 
Shield— Coil shield Sc )mtteyzietciete sisiere(cleieievsle vitae ote eiereieiehee 
Resistor—2 megohms—Carbon type—% watt (R29)— 

Package OliS nc stan stesetetele stetoleieyeaietarsvalsreteleiele ners aches 
Coil—Oscillator coil (L42, L43, C69)................000. 
Capacitor—Adjustable capacitor—120-220 mmfd. (C71).. 
Cable—3-conductor shielded cable..............eeee00: 
Cable—Single conductor shielded..............0000000- 
Socket—5-contact Radiotron socket.........0.seeeenee0e 


REPRODUCER ASSEMBLIES 


Cone—Reproducer cone complete (L36)—Package of 5.... 
Reproducer complete... 2... ..00cccccsecevccccstevececs 
Coil assembly—Field coil, magnet and cone support (L38).. 


Instructions 23334 


Full Range Test Oscillator 


Type TMV-97-B 


Introduction 


The Type TMV-97-B Test Oscillator is a com- 
pact, self-contained portable oscillator designed 
especially for servicing and test purposes. It is an 
R. F. oscillator, modulated at 400 cycles and covers 
the frequency range from 90 K. C. to 25,000 K. C. 
in eight steps. Power for its two Radiotrons, RCA- 
30, is obtained from two self-contained batteries. 
The instrument is entirely shielded in an aluminum 
case. 


Controls on the front panel are the “On-Off” 
switch, vernier tuning dial (calibrated in kilocycles), 
range switch and output control. Two binding posts 
are also provided for conveniently connecting its 
output to the circuit being tested. 

The over-all dimensions of the instrument are 
approximately 934” wide, 434” deep and 8%” high 
(including handle). Its weight is 5 lbs., including 
batteries. 

The following frequency ranges are covered by 
the eight position Range Switch. 

Position Approximate Frequency Range (K. C.) 

90-200 

200-400 
400-800 
800-1500 
1500-3100 
3100-6800 
6800-14000 
14000-25000 

The oscillator is shipped complete with Radio- 
trons, but less batteries. Figure 1 shows the schematic 
diagram and Figure 3 the wiring diagram. The 
instrument may be calibrated at the factory, when 
ordered, at slight additional cost. 


CODNDAUNESWHe 


Installation of Batteries 


Two batteries are required, one 434-volt filament 
battery (Burgess No. 2370, Eveready No. 771 or 
equivalent) and one 2234-volt “B” battery (Burgess 
No. 4156 or equivalent). 

Remove the four screws at the top and side edges 
of the front panel and withdraw the chassis from the 
cabinet. Make certain that the Radiotrons are firmly 
in their sockets and the “On-Off” switch is off. Then 
turn the chassis upside down. Sufficient space is al- 
lowed beneath the chassis for insertion of the batteries, 
which should be located and connected as shown in 
Figure 2. Turn the case over on its top and replace 
the chassis while both chassis and cabinet have their 
bottom uppermost. This assures proper location of 
the chassis and batteries within the case. Then turn 
the oscillator over and replace its front panel mount- 
ing screws. The unit is then ready for operation. 


Operation 


1. The output of the oscillator is connected to the 
receiver under test by means of the two binding 
posts located on its front panel. A reference to the 
service instructions for the receiver under test will 
disclose the proper place for making such connections 
to the receiver. 


2. Turn the oscillator “on” and adjust the tuning 
dial and range switch to obtain the desired frequency 
signal. The tuning dial is calibrated directly in 
kilocycles. See notes under “Calibration.” 


NOTE—The vernier tuning ratio may be 
varied from 6:1 to 20:1 by adjustment of the 
position of the small arm above the tuning knob. 
The extreme clockwise position of the arm gives 
a 20:1 ratio, which is very useful for critical tuning. 


3. The output of the oscillator is varied by 
means of the attenuator operated by the small knob 
located on the right side of the panel. For com- 
paring sensitivity, it may be necessary to further 
decrease the output from that obtained at the 
minimum position of the output control. This may 
be done by using two carbon resistors, one of 100 
ohms and the other of 100,000 ohms resistance, con- 
nected in series and placed across the antenna and 
sround binding posts of the oscillator. (The 100- 
ohm resistor must be connected to the ground bind- 
ing post.) Connect the receiver antenna lead to the 
junction of the two resistors and the eround lead to 
the ground terminal. Then by recording the position 
of the output dial setting throughout the receiver 
range (for same signal output) a good indication of 
the relative receiver sensitivity may be obtained. 


NOTE—At the higher frequencies it may be 
necessary to move the oscillator a short distance 
from the receiver to avoid stray pickup. Ro- 
tation of the oscillator about a vertical axis will 
locate a position at which no pickup occurs. 


Calibration 


The individual oscillators will be found to be 
within plus or minus 3% of the dial scale reading. 
However, if it is desirable to have a more accurate 
calibration than this, a separate correction card 
is included for each owner to calibrate his own 
instrument. This is done by tuning in stations in the 
various ranges on a receiving set and then beating 
them with the test oscillator for zero beat. The 
frequency of the test oscillator will then be identical 
with that of the station. By noting the oscillator 
dial reading and the station frequency, a very 
accurate correction curve may be plotted on this card, 
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For the lower frequencies, 90 K. C. to 550 K. C., 
a calibration is readily made by using harmonics of 
the oscillator for checking against frequencies in the 
broadcasting band. For example, 175 K. C. can be 


checked by beating its fourth harmonic with Station 
WLW, the frequency of which is 700 K. C. 


NOTE—An adapter may be obtained, which 
when plugged into the modulator tube socket 
provides an unmodulated (CW) output signal. 


Maintenance 


The battery voltages should be checked if at any 
time the output of the oscillator becomes weak. The 
drain on the batteries is small, so that their expected 
life is approximately 15 hours’ operation. However, 
the batteries should be replaced when the filament 
battery voltage is less than 3 volts and the “B” 
battery voltage is less than 17 volts. Always replace 
the batteries by withdrawing the entire unit from 
the front of the cabinet. Never remove the back panel. 


REPLACEMENT PARTS 


Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 


DESCRIPTION List 


Price 


Switch—Single pole, single throw toggle 
switch 

Capacitor—4.5 mmfd. capacitor 
Package of 5 1.60 

Capacitor—95,000 mmfd. capacitor (C2)... .. 

Resistor—25,000 ohm—14 watt carbon re- 
sistor (R3)—Package of 5 

Resistor—50,000 ohm—14 watt carbon re- 
sistor (R2)—Package of 5 

Capacitor—.05 mfd. capacitor (C6) 

Capacitor—.025 mfd. capacitor (C7) 

Capacitor—100 mmfd. capacitor (C4) 

Transformer—A. F. oscillation transformer 


$0.72 


Condenser—Tuning condenser (C3) 
Capacitor—300 mmfd. capacitor (C5) 
Handle Carcyane. handles mer iar oer rit 
Knob—Moulded knob 


Stock 


N DESCRIPTION 
oO. 


3986 
3987 


Scale—Attenuator potentiometer dial scale. . 


Potentiometer — Attenuator potentiometer 


3988 
3990 
4309 * 
4310* 
4311* 


Post—“Antenna-Ground” binding post..... . 
Clip—Spring steel clip 
Coil—R. F. oscillation coil (LI, L2, L3, L4). 
Coil—R. F. oscillation coil (L5, L6, L7, L8). 
Coil—R. F. oscillation coil (L9, L10, L11, 
LSI Ae ree ee ars cee tort oc che Ueno 
Coil—R. F. oscillation coil (L13, L14) 
Switch—Range switch (S1, $2, S3) 
Scale—Range switch dial scale 
Dial—Tuning condenser vernier dial 
Adapter 
Socket—Radiotron socket 


Holder—Calibration chart holder complete 
with rivets and cover 


4312* 
4313 
4314 
4315 
4316 
6300 
7817 


*FOR REPLACEMENT PURPOSES ONLY—ITEM TO BE REPLACED MUST BE RETURNED WITH ORDER. 
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Figure 2—Location of Batteries 
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Instructions 25006 


RCA “World-Wide” Antenna System 


INTRODUCTION 


The RCA “World-Wide” Antenna System makes 
available to every owner of a short-wave or all-wave 
radio receiver the advantages of a scientifically- 
correct antenna. Through its installation are over- 
come the two major faults common to any antenna 
of the conventional type: (1) Lack of uniform recep- 
tion over the short-wave broadcast range—nominally 
16 to 49 meters, and (2) severity of local noise inter- 
ference produced at the higher frequencies by elec- 
trical appliances, power lines, street cars, automobiles 
and other devices. 


Briefly, this system embodies two separate an- 
tennas of the efficient doublet type, a twisted-pair 
lead-in (hereinafter called the transmission line), and 
a special coupling transformer for the receiver. The 
two antennas are tuned respectively to opposite 
ends of the short-wave range and cross-connected 
to provide uniform performance at all intervening 
frequencies. Signals collected by the antenna are 
transferred to the receiver with negligible loss since 
the transmission-line length has been selected to in- 


sure proper electrical matching. Signals “‘picked-up” 
by the transmission line itself, however, are rejected 
because of the special characteristics of the coupling 
transformer. Noise interference, which ordinarily is 
**picked-up” along this length, is thereby reduced to 
a negligible value or entirely eliminated. 


An additional feature of this system is the 
wavelength-transfer switch incorporated in the 
coupling transformer. By means of this switch, the 
antenna may be converted for use in the standard 
broadcast band (540 to 1500 kc) and in the police, avia- 
tion and amateur bands at frequencies up to 6000 ke. 
The system then functions as a conventional antenna 
without the coupling transformer, both transmission 
line conductors being common and connected directly 
to the receiver. Since the transmission line when so 
converted becomes part of the effective antenna 
length, better reception of weak or distant stations in 
the lower-frequency bands is thus attained. Obvi- 
ously, however, local or strong stations in those bands 
may be received well, even though the switch is set 
for short-wave operation. 


INSTALLATION 


A typical installation of the RCA “World-Wide” 
Antenna System is shown in the full-page illus- 
tration (Figure 1). Although various forms of in- 
stallation are possible to satisfy space limitations, the 
arrangement illustrated is convenient and practical 
and therefore should be used if possible. All parts 
necessary for this arrangement, except the support- 
ing poles, are supplied. 


Equipment 


The following parts are supplied in each kit: 
2 Stranded antenna wires, each 461% feet long. 
1 Transmission line, 110 feet long. 


1 Receiver coupling transformer with wavelength- 
transfer switch. 


4 Porcelain strain insulators. 
1 Porcelain crossover insulator. 


2 Porcelain insulator knobs (for supporting transmis- 
sion line outside dwelling). 

2 Pieces cambric tubing (for protecting insulation of 
transmission line at crossover insulator and knob). 

1 Porcelain entrance-tube insulator. 

1 Cleat (for supporting transmission line inside re- 
ceiver cabinet). 

1 Ground clamp. 


Dependent upon the available facilities and space 
limitations of, or local ordinances at, any given in- 
stallation, the following items may be necessary: 

1 or more additional lengths of transmission line— 
procurable from dealer. 

1 or 2 antenna masts with auxiliary apparatus such as 
the rope halyards, metallic guy wires, pulleys, iron 
pipes, base blocks and base flanges shown in 

igure 1. 

2 Loading coils (for reducing the required length of 
antenna span—procurable from dealer). 

2 Lightning arrestors (inside or outside dwelling to 
comply with local codes). 
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General Considerations 
To insure the greatest possible benefits from the 
RCA “World-Wide” Antenna System, three impor- 
tant considerations should be observed during its 
installation: 
(a) Height above ground. 
(b) Distance from local sources of noise interfer- 
ence, such as power lines, street railroads and 
automobile highways. 


(c) Direction of span. 


Height above Ground — This consideration 
probably is the most important since it directly 
affects the strength at which signals will be received. 
Ordinarily, the antenna will be erected either upon 
the roof of a building or suspended between that 
roof and a nearby tree or pole. For the usual dwell- 
ing having a roof and framework of non-metallic 
materials, the height will be measured with respect 
to the actual surface of the earth. However, if the 
opposite condition exists, as in the case of a modern 
apartment house or hotel, effective ground shall be 
assumed as at the metal roof. For good results, the 
horizontal wires of the antenna should be at least 
30 feet above the effective ground. 


Distance from Sources of Interference— 
Since the antenna system excludes from the receiver 
all interference signals “‘picked-up” by the transmis- 
sion line, the antenna should be erected as far as 
possible from sources of interference in the immedi- 
ate locality. The antenna proper may be located up 
to 500 feet distant from the receiver, adding one or 
more lengths of transmission line to the length fur- 
nished, as required. To maintain the correct electrical 
matching, any excess length of transmission line 
should not be removed unless two or more full 
lengths have been added. Where the required length 
of line is less than one or two full lengths, the excess 
line should be coiled up neatly at the end nearest 


the receiver. 


Direction of Span—This antenna system ex- 
hibits a slight directional effect—that is, the geo- 
graphical position of the span may have some effect 
upon the intensity of incoming signals. Wherever 
possible, therefore, the antenna should point in a 
direction at right angles to that of the transmission 
path from favored broadcasting stations. If the 
antenna must be located near a street railroad or a 
much-traveled highway, direct “pick-up” of inter- 
ference signals on the doublets can be minimized 
by erecting the span to point toward the source of 
interference. 


Mounting Procedure 


The actual set-up of the antenna system is very 
simple and can be performed by practically anyone. 
Since the means of supporting the antenna will of 
necessity be different in almost every case, that 
portion of the installation will not be discussed 
herein. General recommendations in this respect, 
however, are contained in Figure 1. Insofar as pos- 
sible, the intent of such recommendations should be 
observed, even for different forms of mounting. 


Assembly—As shown in Figure 1, the two 
doublet antennas which comprise this system are 
formed by the two stranded wires supplied with the 
kit. By means of the porcelain crossover insulator, 
these wires are crossed to produce two horizontal 
sections, each 29 feet in length, and two angularly- 
displaced sections, each 1614 feet in length. An 
extra length of six inches is afforded at each end of 
both continuous wires for connection to the porcelain 
strain insulators, both (as noted under ““Equipment”’) 
being 46% feet long. In assembling these wires to 
the crossover insulator, be careful that the actual 
cross occurs on opposite sides of the insulator. 


The transmission line finally should be connected 
to the antenna wires as indicated by the detail illus- 
tration of the crossover insulator in Figure 1. A 
tinned spot on each wire is provided to identify the 
points at which the transmission line should be at- 
tached. Make certain to insert the piece of cambric 
tubing at the insulator and to use only rosin-core 
solder for the connections as recommended. The an- 
tenna now may be suspended between the masts or 
intended points of support. 

Connection to Receiver—The opposite end of 
the transmission line should be led to the receiver, 
using the porcelain insulator knobs (if required) and 
the porcelain entrance-tube insulator. Then install 
the coupling transformer upon the antenna-ground 
terminal board of the receiver, as shown in Detail A 
of Figure 1, and attach the transmission line to this 
transformer. A metal cleat and wood screw are pro- 
vided to secure the transmission line to the receiver 


cabinet. 

NOTE—For models having no terminal board, it is 
very important that the transformer be installed as near 
to the chassis as possible. To insure best noise elimination, 
this connection should be no longer than one inch. The 
connection to the antenna also should be kept as short as 
possible, although it is more important to avoid too close 
proximity of this wire to grid terminals of the receiver 
tubes. 


Connection to Ground—A ground clamp 
is supplied for securing a tight and permanent 
connection of the ground wire from the receiver 
to a water pipe in the basement or to an ex- 
ternal metallic stake driven from five to eight feet 
into the soil. The ground wire should be No. 14 or 
larger (rubber-covered) and should follow as short 
and direct a route as possible. Since the length 
required will be different for each installation, this 
wire is not furnished with the kit, but may be ob- 
tained locally. 


ALTERNATIVE ANTENNA ARRANGEMENTS 


In certain installations, space limitations may 
prevent the use of the full antenna span—approxi- 
mately 60 feet. Three alternative arrangements, 
listed in order of preference, are possible: 

(a) me overall length through the use of loading 

cous. 

(b) Reduction of the horizontal angle from a straight line 
span (180 degrees) to’ any other of not less than 90 
degrees. 

(c) Vertical suspension. 

The first arrangement (a), in which loading coils 
are inserted to replace lengths removed from the 
horizontal sections of the antenna as illustrated by 
Figure 2, is recommended as the preferred alterna- 
tive. In this manner, the overall span is reduced to 
approximately 34 feet, without impairing the original 
tuning characteristics of the system except in the 
region of 31 meters. The loss encountered within the 
broadcast band at this wavelength, however, will 
not be serious. 


Using the second alternative (b), the length of 
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SAME ANGLE AS —7 
DETERMINED IN FIG.! 


the antenna span is decreased by reducing the hori- 
zontal angle between the halves of the system (as 
viewed from above), rather than by shortening the 
lengths of the horizontal sections. While loading coils 
are not required, a third support for the antenna at 
the crossover insulator must be provided, the instal- 
lation therefore being usually more difficult than for 
either straight-line arrangement. The antenna effi- 
ciency naturally will be lowered as the angle is 
decreased, resulting in a signal-strength loss on all 
bands of approximately 30 percent at an angle of 
90 degrees. 


If vertical suspension (c) is employed, much less 
ground space than for any horizontal form of antenna 
is necessary. Although somewhat inferior in noise 
ratio to the horizontal type, the vertical system 
enjoys an additional advantage of being practically 
non-directional. Such an installation, however, is 
usually both difficult and expensive, but can be 
simplified to a large extent through the use of 
loading coils. 
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SPECIAL LOADING COILS 
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Figure 2 


REPLACEMENT PARTS 


Insist on genuine factory-tested parts, which are readily identified and may be purchased from authorized dealers 


Sreck DESCRIPTION 
oO. 


4324 | Transformer (Coupling transformer and switch assembly) 
—For replacement purposes only; item to be replaced 


must be returned with order 
4325 Knob (Switch knob)—Package of 5 
4326 | Wire (2 rolls stranded wire, each 46 % feet long) 


25006 


DESCRIPTION 


Insulator (Crossover insulator)—For replacement purposes 

only; item to be replaced must be returned with order... 
Transmission line (special lead-in—110 feet long) 
Transmission line (special lead-in—220 feet long) 
Transmission line (special lead-in—330 feet long) 
Coil—Antenna load'ng coils—l pair 


Printed in U.S. A. 
Sig. 27 


= 
Na a , 
Fee es 


, 


i Y, 
ie ou 
ne ti 


NpaaB he Sh 


OAa Ans 


— = 


ee oe 
—— 


a 


| 


il 


